

ANNEXURES 


TO THE 

EEPORT 

OF THE 

JOINT POIEIJ ALCOHOL AND PASSES 
INODIIJY COllITTEE 

BIHAE AND THE UNITED PEOVINCES 

1938 



ALL AH A.B AD: 

SlIPERINXEKDENr* PfllOTlXG AKD SrATIOXERX, UNITED PflOVINOEB, INDIA 

1938 



Annexures lo llic Foport of the Joint Foivcr Alcohol and Molasses Inquiry 
Committee (Bihar and the United Provinces)! 1938 

< —I - ■■■ • 

Kioto of dissent by Uii. S. fc>. BUiVimoAU, on imugrayh 37 of the licyort 
' i)r. Bhtttuagar is oi the opinion that the changed figures which take 
into considei'aiion tlie cost ol power alcohol up to the stage of bulk delivery 
at the pekol depot are not wliab the public ‘are concerned with. It is the 
cost of the mixed fuel which matters lo them. Ih any case to the figures 
for the cost of alcohol up to the stage of bulk delivery will have to be added 
the cost of mixing which should include the losses in mixing and the charges 
on the capital outlay on mixing appliances. Thus while whole-heartedly 
supxiortiug llio mixed fuel as uj national measure, which will lead to the 
devolopmeut of other iiidnslrics, ho wishes to convey without hesitation his 
considered opinion Ihat the measure will have to be adopted without any 
hope of great profits either lo the cunsumor or the peasant. 


mic by Dn. N. K. Dhau 

li’i'oni time immcinorhil alcohol has been produced by fernienhition of 
inuterialfi containing siigftr.s. As inolnsses is rich in sugars, it is certainly 
a suitable starting material for the produclion of alcohol for iiower and 
industrial purposes. But so far no^ firm or private indinidual in India has 
produced in hulk dehydrated nilcohol suituble for mixing petrol for running 
motor vehicles. Moreover the cost of dehydration, mixing with petrol and 
loss due to' evaporation are not known nccuraloly in this counti-y, honce the 
sale price of petrol-alcohol mixture is difficult to ascertain definitely. The 
figures therefore in paragraph 36 and some other* sections of the report are 
only appproxiraale. TTowover, from the national viewpoint, manufacturo of 
power alcohol is of vital importance; but from the point, of view of profit 
eitlici to the consumer, manufacturer or the peasant, it is not very satis- 
faefory. Naturally of her channels for the niilization of molasses have to be 
worked out. T linA-c discussed this pniblem in dolaiil in my presidential 
address to The Hcicnce Academy, United I’rovinces, on lOlli Dccemhor, 
1935. 


iVo/C («/ Mliru. P. (lANWlT 

‘In this nolo, 1 propose to deal wj^h ono*or two important isbiies concern- 
ing the rttisou d' Mre of the Power Alcohol Industry in the United Prov- 
inces and Bihar. 

In view of llio known attitude of the pefrolcnin iiilcresis towards - (he 
development of the Power Alcohol Industry in India, and (he gi’cal influence 
which the oil inlercsls exert on the Governments of various countries , .ill 
over the world* T feel ai)])rchonsive (iial even in spite of our clcair pronounce- 
ment*' In favour of the commercial praclicahility of utilization of ^ molasses 
for the manufiicture of power .alcohol in the United Provinces and Bihar, 
and onr recommendation of this method of niilization of molasses as .a soupd 
projiopistion from (he economic point of view, the Government of India may 
ho clinry^ on creating condilioti.s for, nml look nskaneo upon the iinmediale 
cstablishmont of this industry 1.^ The devclojimenl , of the Powei* Alcohol 

•TIk* Gnvermiiunf of Tiiilin <iii' inwiifinp U'C pioiioiinccineiit of Hio .Toiiil Cnmniidpr 
nejiointcil liy Hir OAvoimiiPiilti'of ‘Ifnilcd niovIaPf, ,niil TJilii.r befuro^ dccWiiifi iiboul (fiviiig 
liodncPs pounilling (Ito, nmimfiu'liiip of ponei iiltoliol nml nboul mnl.ing il oom}ii'li.orv for 
Titfflol fo bo inis'cd wUb pfi\srr nli'nliol. Viilr i|i(o»i)ollaUonii in Ibc (Vnhal Iiogisilativft 
Ad'-ombly, noB. 978, 07C, 070, 9R1, ilnlpcl Hip 2Hh ATnrfh, 1980, niul no. 1103, tlalcd Ibo Uii 
April. 1938. 

I'Forn (Icliiilpd di-ciHBioii of Ibn iIpwb lield by Ibo Oovommcnl of Indiii in tliis conncrlion, 
ride “Tlie Jmlinn Siipiir Inilut-hy Annunl”, tOSG .ind 19.37, I)y Mr. Xf. P Onndbi. 
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Industry which incidentally, satisfies all the conditions necessary for ,th6 
establishment of a new industiy, viz. cheap and regular supply of raw 
material, adequate supply of labour -and the availability ot a vast home 
market is ai question of paramount importance to the United Pxovinces and 
Bihar in view of the imperative necessity of finding a suitable and piofitable 
outlet tor molasses, an important by-product of thcii largest industry, in 
the safety and progress of which they are vitally intei’ested, particularly, 
due to its effect on the lyots, to whom the cane crop is a vei-y important 
cash ciop, the annual value of which rails into millions of rupeesi and which 
has, therefore, a great bearing on their welfare and wellbeing. 

Being far lemoved Irom the sea-ports ot India, these two Provinces are 
denied the opportunity ot developing certain industries which Provinces near 
tile sea-boaid can develop, and it is, therelore, only meet that the United 
7’rovinces and Bihar Governments .should evince an anxiety (and indeed, 
should on that account be helped by the Central Government) to utilize this 
opportunity that has offered itself, as a result of the inaivcllous development 
of the .sugar industiy in holh these Piov.inces’', of the establishment of the 
Powei Alcohol Industry, and of Ihus creating ai once a new channel of 
emplouiicnt foi indigenous caiiital and a new averine foi harnessing the 
oneigy of a few educated and middle class people in this as well us other 
subsidiary indusiiies which are bound to i>pring up as oi consequence of Ibe 
develoiiment of this industry and of thus utilizing an important by-product 
of gi’eat 2 >oleiilial value whidi far from being a source of jirofit, as it should 
be, causes some expenditure in its disposal* and wliat is more, tlirealeus 
to be ai menace to the public healtli in the surrounding districts on account 
of its disagreeable smell and pollution of water if it is allowed to ran into an 
adjacent water course. 

Power alcohol has been produced on a coniineicial scale from molasses 
ill various couiilvics of the world like Austria, Piajire, Phillipiiies, Czecho- 
slovakia, Germany. United States and England, and there seems lo be no 
puiticular technical complication in the niaimfncture of absolute alcohol 
w’hidi the industriuJist may liuve to tackle. I am convinced that under the 
present circumstances and conditions, the ninnufactiu'e of ixi^ver alcohol 
IS one of the most profitable directions for the utilization of molasses, from 
Ihe economic point of view. ] have little doubt that the Indian Tariff 
Board (Sugar) which conducted u comprehensive inquiiy in the year 1937 
(whose report although submitted to the Government of India in December, 
1937 is not yet publishedl in this subject, will also endorse this view whole- 
heartedly. 

While the develoiiment of this industry has been Coiiinieuced, and indeed* 
carried out in most other counhies at consideiable expense to the State, which 
has even given subsidies of large amounts for n number of years, India is in 
the fortunate position of being able to develo]) this industry without any loss 
whatsoever to the revenue either of tJie Provincial or the Ceiilial Govern- 
ment. Indeed, it may bring some revenue to the Provincial Governments. 

1 also feel that the only, way of reducing the liuge and increasing drain 
of the national w'ealth on account of the imports of pctvolemn, methyluited 
spirit and of varnishes, lacquers, etc., lies in the development of the Power 
and Industrial Alcohol Industry within (he country. The aimiial im])ort of 
petrol into Bidia is of the order of 102,000,000 gallons valued «il over five 

*f5pc<iall_v in llio inso of llio Unilctl IVoiiDces, ■nlirri’ llipri- .in* on ronl depobits nnolhcr 
iiiipoitaub is llini ijowor nlcoliol m flir oi\K imlif'enoa** fuel tlial may become 

it\n1iablo therO) nt a emnpeUthr i.ito >\itb oilier liquid fneh , ^ ^ 
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crores, and of methylated spirit of iHe order of 379,000 gallons valued at 
over three lnkhs» and such imports mean a drain of a vei'j’ large amount of 
money. The replacement of cveiy gallon of imported petrol and methylated 
spirit by indigenous power alcohol and industrial alcohol will ’ mean an 
indirect'increase in the national wealth which if. pretifly needed in' view of *11)6 
appalling poverty of millions in Tndia"^. 

I fnrtl)e]* feel that if the Government of India should choose to levy 
tlie same excise duly on power alcohol as is levied on import of'peta’ol, viz. 
annas 10 pel’ gallon, they should hllocale a .suilable portion of tbe pi'oceeds 
of such duty to the United Province.s and Bibar for pinposes of development, 
just as they do in tbe case of revemics from income-tax fi’om which poi'lions 
are allocated fq the Prdvinces, in the case of tbe import duty on petrol 
from which allocalions are being made to tbe various plnninces ‘for road 
development, and in the cnee of the excise dnty on sugar from which 
allocations are made lo the various provinces for development of cane. 

The establishmenl of this indtt.<dry wnnld also be helpfnl in checking 
any unwarranted increase iti the price of petrol which, it may be observed, 
is (lepen'dent not upon the cost of production^ but upon many other extraneous 
factors difficult to gailgc. The availability of power alcohol in the conntiy, 
wohld, therefore, give ns a certain amount of independence from the mono- 
polistic position of producers of petrol, and w’onld at the same time give ns a 
fiihstitute motor fncl< which is vitally necessarjf for a liatloh, "nnd^r mbd6Vn 
conditions t. ' ’ 

' I also feel, pariicnlnrly, after the separation of Burma from India in 
April, 1937, that it is eminently desirable for India to develop an allei’nntive 
source of motor fuel inside the conntrj', to 'ensure supplies of petroleum in 
the event, of there being diffiohlties due to sea blockage or ' oilier reason's in 
l)iinging petrol from Burma or from olber* countries from where imporls 
hnv.e been steadily increapingt. 

Tlie developmenl of the Power Alcohol Industry is particularly^ to be 
welcomed, because, a perennial supply of cheap and excelleni raw material, 
viz., molasses produced in sugar factories is assured. The development oT 
this indusO’v would also render it less necessarv to exploit at once'onr 
indigenous, "mineral oil resources in the Pnniab and Assam. Tliese oil 
resonrees are, after all, wasting assets, and indeed- may well he preserved 
for the future, if possible, 

I do feel that United Pi’ovinces and Bihar can supply power alcohol for 
use ns fuel to other areas in the interior of • tbe country like the Punjab, 
North-West Ifr’ontier Piwnnc,e, Rajpntana, Central India, Noi’lhern Central 
Provinces, portions in Bengal adjacent to Bihar, etc. at competitive rates 

*It thp Tccommciulntioas made in ilie Report ore acccpled at least 2’B million palloDs of 
Poirer Xlcoliol wonW he niadc in tlie (wo Provinces anil almnf T1X12 laklis will 'remain in 
(he conntry. To prodnee'this qnantitj. of power alcohol, ohoat T.OOO tons of coil, COO ewts. of 
snlphniic acid and 000 cwt. of Amm’onhiro snlphafc— all of Indian' m'annfactnre would hi' 
required. , , i * . . , , 

fPast experience has shown liov' the petroleum interests are proparod to inahe_ an abnormal 
rednetion of rales of petrol, for temporary periods and in restricted aicas lo mt'el competition of 
any competitor on the field, with a ,iiew to moke it impossible for him to carry, on profitably 
for any length of Kino. ' ' ' 

JTlie import of petrol from Burma ilnrinp the ycsi ]0.')7-3S irtili 03,50S,010 }ai)oWh valued 
at Rs.3,<i2,58,4.'10 and fiom ,“otlicr countries" 38,600,607 gallons valued at Rs.l ,88,0,1.410. 
The total impott of petiolcnm daring -lOal-te was 163,0-55,617 galloils valneli 111: Es.O, •30,01, 819. 
It i” a matter of interest to note that the import of petroleum ftom ’'other countries"" has 
ineVeased cohsideiabiy dmihg the last 3 yc'ais. In 193,*;..16 it was S-'OTf-TTC gMlons.'ln 
9,747.486 gallons, in 1937-38, 88,660,607 gallons. The aveiiujc value of impoited petrol ns 
dceiared before the Cnsioms Bepartmont daring the ycaV 1937-38 woiks ont lo 8 annas 4 pics peV 
gallon, while (be average deelnicd value Of petrol impotiwl frOm ‘■Bnrm.l alone woiJfs out lo 8 
ermns 8 pies per gallon at the ports, 
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under present conditions, without any difficuhy, if the requisite legislation 
for compulsoiy admixture of power alcohol with petrol is passed. 

It is needless to say that if power alcohol is required for the whole of 
India for purposes of admixture with petrol as motor fuel* it will be possible 
to produce the entire quantity required for use in the country. The addition 
of & percentage of power alcohol to the petrol will improve the quality of 
the petrol (by increasing the Octane number) and I therefore trust that- the 
petroleum companies will readily agree to do so. 

T hope that other Provinces in Tndiai will also lend their unstinted support 
to this scheme for the development of this industry, and thus eirable the 
establishment of a new industry which will bo an important step leading 
to a further industrialization of the country, over so necessary to reduce 
the pressure of population on the land. 

I would like to warn the Governments of United Proninccs and Bihar, 
liowever that there is a danger of the peh’olenm interests reducing their 
nrrees of petrol to an unduly low level for a short time w'ith a view to 
hamper or cheek the dpA’elopmcnt of this industry, to prevent the use of 
power alcohol as a suh.stitnte by making over a reduction (it will only be 
for a temporary period remembering the object for which it is needed). 
Tliey may even gain the sympathy of the consumers, and indeed, the bogey 
of protection of consumers’ interests might also in all probability, be put 
forward from various quarters with a view to defer action for establishment 
of this industry. In such an event, however, the Government should be 
fully ready and equipped to face this situation and take suitable and "prompt 
action, , 

I hope, however, that the petroleum distributing organizations who have 
benefited considerably from their monopoly in this trade for ooveral decades, 
will take a farsighted and businesslike view* and will not let such a situation 
arise. In fact, their market will he taken away only to a very small extent 
due to the admixture of power alcohol, and the effect on them will he 
negligible, particularly, ns the consumption of petrol is consistently and 
steadily increasing. On the other hand, the ungrudging co-operation of 
the Petroleum Distributing Organizations, with this new Power Alcohol 
Industry, which the Governments aire anxious to develop,, in the matter of' 
marketing the mixed fuel, will he appreciated by the Governments, whose 
help and goodwill may he of considerable value to Ihe Dislrilinfing Gompauips 
in the smooth running of their business. 

Minority report by Mu. P. B. Makuh 

Tlie Government of Bihar, in consnitation with the Government of 
United Provinces appointed a joint Power Alcohol Commiltee on 18lh 
.Tanuniy, 1938* with the following terms of reference : 

First — (n) to devise ways and means of sinriing fhe mnnnfaotnre 
of power alcohol out of molasses. 

(b) to report on the best method of manufacture and of mixing 
power alcohol with petrol. 

Second — to explore other possible uses for molasses and their 
practical applications. 

The manufacture of power alcohol had been widely discussed in India 
for the past several years, and with the recent development of sugar indnstry 
making auailnble large surplus of molasses, this question lias assnmed an all 
India importanee. • The fact (hat the alcohol-petrol mixtures arc being 
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buccessfully used as motor fuels, in most of the countries aibroad, it was 
very appropriate for tlie two Governments to appoint the said Cominil.1oc 
to draw up a practical scheme for the manufacture of power alcohol out of 
molasses and to report on the utiliMiion oi molasses for purposes other than 
power alcohol. 

The majority report is bused on a strictly literal interpretation of the 
terms of reference. Though it was clear that the power alcohol when 
developed in United Provinces and Bihar alone, would not solve the molasses 
problem still my colleagues preferred to restrict the scope and method of 
inquiry and treated the entire subject-matter in a moi'e general way, with 
the result that the maj.irity report does not jn-esenl any definite scheme for 
the manufaicture, mixing and distributing of power alcohol. My report on 
the other hand treats the molasses problem on all India basis and satisfies 
the requirements of the terms pf reference. The repoit is presented in 
three parts — Part 1 deals with the manufacture, cost and distrilmtion of 
power alcohol, and Part U takes up the production of Industrial alcohols 
and converting the same into Ubrnmercial "Solvents and alcohol nroducts that 
have a ready market in India, and lastlv Part ITT summarizes the recovery of 
distillery by-products such as : Diy Tee. Yeast> Potash and jNmmoninm 
Sulphate Fertilizers, etc. 
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PART T 
Pnwnit Aiooikuj 

1 Most of tile vegeinble crops containin;^ slnrcbes, such as, cereals, 
potnlocs, pfc., and those containing ready formed sugars, sncli as pngnreane 
with its residual molasses, fiiiits of various kinds and other things like waste 
wood and straw from the hasie raw materials for the mannfaetnre of power 
alcohol. In Great Britain, power alcohol is manufactured mainly from 
'•ereals and imported molasses. Tn Germany potatoes are chiefly used, while 
in France Alcohol is cliiefly made from beet molasses mnd in the TTnifed States 
of America, maize and PubaTi molasses form (he basic raw materials 
for alcohol mannfaetnre. Indinl with practically little pebnleiini resources of 
her own must industrialize her aprienlinre for the manufacture of powei 
alcohol* .so that we may increasingly lie less dependent on foreign petrol and 
kerosene oil. 

Petrol consumption in India primarily by the motor transport, is steadily 
increasing and for the year lO.'lT-tW. it reached 130 million gallons. Tmpoils 
of kerosene oil into British India for the j-oar 100fi..S7 amounted to 182 million 
gallons of which 120 million gallons came from Burma and fi2 million gallon- 
from other countries. Fuel oil imports average to 140 million gallons a year. 
Tn differant countries, depending upon the circiimsfanees the pereenfage of 
power alcohol in alcohol-petrol mixture varies from 10 per cent, to SO 
per cent, and in certain cases like France there are two or more nleohol-pelrol 
compulsory mixtures that are marketed for different class of motor irnnsporf. 

If the laws of economics and nationalism, permit most of fhe western 
countries to mix power alcohol with petrol the same laws must equally 
hold good for Tndini, especially when India has little oil supplies of her own 
and has 350,000 tons of surplus cane molasses to dispose off and by 
further developing her agriculture she can produce any amount of Power 
alcohol nt prices unheard of in the world’s markets. 

2. Petrol replacrmcnf — In the year 3030-37. India produced 18 million 
gallons of petrol, imported 73 million gallons from Bnrmn and about 10 
million gallons from Tran, etc. Fjsfimated consumption for the year 1037-38 
is 110 million gallon.s. Of this 10 million gallons are con.snmed hv fhe 
Indian States and about 1 million gallons for aviation purposes. The balance 
of 00 million gallons of petrol has to be replaced p.srtlv or lotall'^ wifh power 
alcohol. Allhough the percentage of light ears running is considerably 
higher than fhe heayj* type of vehicles, it is estimated that the light motor 
vehicles consume Oiunnally 50 million gallons of petrol and the hea'n,* t^ie 
like lorries and buses consume Ihe balance of 40 million gallons. For the 
light motor vehicles and taxi cabs the following fuel mixture is recommended ; 

Mixture VI 

Winirrfour m'nWii {N, IT. Indm) Summer rfijhl months 

Novombor. Dccomhep, Jpnunry, Fobrusjy 

For pent. For Pont. 

20 Fower Alcohol •• Power Alrnho 

' .'i Efhyi Ether .. .• pciml 

7B Petrol 


ion 


100 
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This will ijrovide aiiniial uuUel lor T2.] nulhou gulloub of power alcohol. 
Foi^lie heavy type of motoi vehicles like buses, lorries and vans, etc., (he 
following mixture is recommended : 

Mixture B 

\ 

Winter Jour nil ntha ( N. Tt'. India) Sumnict eight minthr, 

Kovomber, Ucoomber, Januiiry, Fobru ly 


For cent. 

■to Power Alcoiiol 


Poi cent. 

GO Power Alcohol. 


10 Etliyl Ethur . . . . GO Petrol. 

GO Petrol 


100 


100 


This will absolb another 20 million ga-llons of jiower alcohol thus leaving 
a balance of 67*5 million gallons of petrol to be imported every year. 
And it is .suggested that (he same be imiiorled from Burma alone in exchango 
foj Indian produce. Besides the above two Mixtures A and B absorbing 
nearly y2'5 million gallons of power alcohol a year, there should be a separate 
motor transport .organi/.ation, on all India' basis, for marketing straight 
power alcohol as motor fuel. This mixture 0 will consist of 80 per cent, 
powoi alcohol and 20 per cent. Etiul Ether. This national fuel under 
Stale subsidy will ‘sell at 2 annais per gallon less than Mixture B while 
MixtiU'e A, which is really a liixun* fuel for the rich man’s car, will pay a 
sale tax of 2 annas per gallon. This national lran8i)ort system, run exclu- 
sively on jiowor ailcobol will operate as separate ucotiomic units in each 
Province as Eecder to "Railway Service. c.sj)ecially to handle intcr-provinciul 
goods traffic in Agricultural produce. Blying about 1,000 alcohol (rucks 
and loi'i'ies thiougflout India ytiirly consumption of Mixture C \wll roach 
S‘S million gallons, thus replacing a'tolnil of 08 million gallons of imported 
petrol' wth home made Potver .\lcohol and saving India nearly Rs.lOO lakhs 
a year. 

3. Kerosene replacement — Out of 182 million gallons of kerosene im- 
ported annually into India, it is estimated thuil 150 million gallons arc used 
for illiiunnating or lighting purposes and the balance of 32 million gallons 
are used for fuel or as source of power generation, for water works, kero- 
sene Engines and Earm Tractors. 

4. Before the discovery of Petroleum and its refined products Alcohol 

was universally used for illuminating pnr]H).ses. In the year I860, Amei'ica 
alone consumed over 13 million gallons of Alcohol of 95 per cent, straight for 
lighting pm'poses. . , 

6. In the year 1900 and 1906 photonjctric tests were made to determine 
the comparative value of Alcohol and kero.sene as illuminants. These tests 
included the French “Bovin” incandescent .mantle alcohol table lamp and an 
ordinary flat-wick kcro-jcnc taljle lump using a good quality of alcohol (O.) 
per cent.) and. kerosene. 

TauiiU I ' . , 


1 

Tjamp 

\ 

Olio 

gallon will 
loot 

\ » 

Oondio 

power 

Cantllo 

power 

boiiis 

t 

Alcobol . . . . . . . . , , 

TJ, M, 

58 G2 

25 

1,471 

Kcroeono . t • . . . 

87 0 

0 

783 

Alcoiiol 

57 '06 

30 •3.5 

1.722 , 

Koronoiio >. . . . < , . . 


30 *8 

SS3 
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G. The test data conclusively piove that if wo had two lamps oi equal 
candle jrawer and equal capacitjs or one burning alcohol and the other kerosene 
alcohol lamp would hum nearly tu ice as long us the kerosene lamp or in other , 
words a gallon of alcohol possesses about twice the illuminating value of 
a gallon of kerosene. Power alcohol, theieforc, can compete successfully 
with kerosene at twice the cost per gallon. Outside of cost considera- 
tions, there are a number of ather featuics in favour of alcohol lamp which 
arc summarized below : 

(1) The alcohol lamp is much safer than the kerosene lamp as fire 
started from Alcohol is readily extinguished by water which mixes with 
Alcohol in all proportions. 

(2) The heat given off by mdiatiou is much less in the case of Alcohol 
lamp. 

(31 The while light furnished by the Alcohol lamp is a kind of day light 
in its quality aMd being also extremely steady and uniform it is preferable 
to the light of the Kerosene lamp. 

(4) As the Alcohol lamp bums no wdek it is from this troublesome 
feature. The Alcohol lamp does not smoke and is practiciilly odourless. 
The fitting on of the mantle is easy and simple. The lightmg of the Alcohol 
lamp is more easily done with Keiosene as (he removal of the chimney is 
unnecessary. 

7. The only argument that may be advanced against the use of Power 
Alcohol in place of Kerosene, is of the prohibitive cost of Alcohol lamp and it 
is stated that an ordinai 7 table type Alcohol lamp will cost Ks.lO while a 
Kerosene lamp of same typo and size would cost Rs.6 only. The explana- 
tion is that there being no demand for alcohol lamps, their prices must be 
higher than of kerosene lamps. We all know that with the increase in demand, 
an ordinary Inrrricane lantern that used to cost Es.S a piece, can be Jhad now 
at less (ban Be.l in any corner of India and ns a matter of fact there are 
two or three Indian establishments who aie now manufacturing these lan- 
terns by employing automatic machinery. Similarly, by creating demand for 
the Alcohol lamps same will be manufactured in India at popular prices in- 
cluding the Mantles. As a matter of constructional details there is nothing 
complicated in an Alcohol lamp. Its chief dift'erence dies in its design of the 
burner which is easily regulated, Thu.s the amount of light furnished, and 
hence of Alcohol used, can be reduced at* w’ill. It w'ould be the duty of the 
Stale to subsidize Alcohol lamp manufacture and so regulate the' Alcohol 
Industry that it may eventually replace 182 million gallons of Kerosene and 
save India nearly Es.550 lakhs a year. 

As slated above, the declared value of a gallon of Kerosene Oil is 
4 annas aud pies and the excise duty is 2 annas and 9.] pies per gallon. 
On to this may he added 3 anna and 6 pies as transport charges and 1 anna 
aud 10 pies to cover packaging, leakage. Sale Commission and other miscell- 
aneous charges thus making a total of 11 annas a gallon for Ihfe consumers 
to pay. If the Power Alcohol be saved from Excise duty ol 2 annas and 
9 } pies a gallon it would compete nicely with Kerosene in any jjart of India 
and may eventually drive out Kerosene entiiely; otherwise the State must 
Bubsidi/!6 to the extent of 2 annas for eveiy gallon of Pow'er Alcohol that may 
go to replace Kerosene. T’o begin with, campaign must be started in large 
towns aud district headquarters and at the same time making it compulsory 
as far ’as possible for all Government puiposcs. District Boards and Munici- 
pal lusliiutions, the use of Power Alcohol in place of Kerosene. A moderate 
programme on. all India basis to leplace say 10 per cent. (150 million gallons) 
of our piesent Kerosene consumption for illuminating purpo'^es, with Power 
Alcohol should be undertaken. 
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8. The balance of 32 million gdllons of Ken’psene used fpr Power piivposea 
will be easier lo replace with Power Alcohol, because (he consuming units 
are larger and mainly employed by Municipal Water Works, Workslvops, 
and'sunll industries as well as for power farming. Germany, has made the 
best progress in the design and manufacture of Alcohol engines for various 
indnslrial’ and Agricultural uses. Certain types of engines can be operated 
with peirol, Kero.sene or Alcohol, siihply'by reducing the clearance space in 
the cylinder for proper compression. ■ The feeding or carburetting devices 
require very little change. 

9. Alcohol Fjngines for land and marine service, Alcohol Tractors. Alcoliol 
Locomotiyo for use in, Forests, Mines, quarries and in large agricultural 
estates, are widely used in all Countries lacking Petroleum resources. G-er- 
many as far back as 1902. consumed yearly 20 million gallons of Alcohol for 
Power and industrial puiq)Oses. It is estimated that according to the pro- 
Ijosed scheme, consumption under this head* will readi 7 million gallons a year. 
Question of fnel oil though an important item on India’s import list, has to 
bo left over till the other Power Alcohol progiiamme, as outlined in this 
scheme, is well on its way to completion, 

10. Fii)c-ijcar plan — Subject-matter discussed above relates to an all 
India problem and calls forth for the progressive development of Power 
AIcolwl , Industry that rail in its fifth year, of pfrowth, reach a figure of 60 
million gallons to replace imported petrol and Kerosene as summarized, 
bolov : 


Table n 


Typeftiol • 

r 

For cont.' 
alcohol 

[ 

1 

I Power 
alcohol, 
'1043-44 

Petrol roplaccwont — 

Mix uTO A . . . . • . < • 

SS 

12,000,000 

J3 •« •• •• •• 

BO 

20,000,000 

ffO «« «• •• •• 

100 

0,000,000 

/ f 

Koro&ono roplocemonl-— ' 

Illnrainant . . ... • • • • ‘ 

100 

10,000,000 

Moti%'e power . . . . • . . . > . . 

lOD 

1 

7,000,000 

Totnl (Power Alcohol) 

» 1 * 

1 

• • 

1 

00,000,000 


' It is difficult to fix at this stage the rate of Alcohol production from year 
to year, but it may be taken as certain, thaf if the Provincial Councils pass 
tlie necessary legislation for the Alcohol Petrol Mixtures and there be no 
serious oppositions from the Government of India and the vested oil interests 
the contemplated five years plan for making available early 60 million gallons 
of Alcohol, would finish Jong before the scheduled period. i 

Our total Alcohol capacity of 60 millions gallons will be siilit up into six 
units each with a yearly capacity of about 10 million gallons and each con- 
suming nearly 370,000 tons of Indian Molasses. Starting with one unit 
and as, the scheme develops along, similar units at suitable centres will be 
installed throughout India. 

11. Stale control — ^If the Power Alcohol Industry is to be developed in 
India, it is absolutely essential to do ’the same under strict Slate Oontroi 
and protection. And the national significolncc of this problem can be betfor 
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judged from the letter quoted below, addressed by a Pi-ench Senator to Cle- 
menceau on 12th December, 1919 : 

“ He who owns Hie Oil will own the World, for he will rule the sea 
by means of the heavy oik, the air by Petrol nnd the illuminating 
oils and m addition to this he will rule his fellow men in an economic 
sense by reason of tlie fantastic wealth he will derive from, oil the 
wonderful substance which is more sought after and more precious to- 
day than Gold itself.” 

To give an instance of an economic rate war. it may be stated that for 
considerable number of years, the Standard Oil Company of America used 
to regard India and Cliina as its own preserve. The Company distributed 
at first gnatis, and afterwards at half the cost price, laldis of nheap Herosene 
Oil lamps bearing tho inscription “ Good Luclr.” As British Dutch-Shell 
came on the scene she was able to sell the Chinese its oil at a price consider- 
ably bolnw that which the Americans could afford to do, Sumatra being 
nearer iban California. By 1911, however an agreement was made between 
the two Companies by which 50 per cent, of the East Asiatic marlret, was 
handed over to Eoyal Dutch. Eeeently Bombay City experienced a similar 
economic war in case of Petrol, Burma-Shell driving out the Bussian Petrol. 

Since 1911-12, oil economic fight has developed into a political fight 
and the struggle for oil is being fought out today, and will be carried on 
tomorrow, as fiercely as ever. Before the war, i.e. 1913, British Empire 
produced 2 per cent, of the World’s total production of oil, while" at present 
she controls at source over 20 per cent, of World’s total production. 
Tliis was made possible because of continued State help and protection 
to British oil trading interests. This business venture on the part of 
the British Government has proved very profitable. The original invest- 
ment cf £2‘2 milions made by the British Parliament in 1914, has now 
become ±‘60 millions. This British control over Anglo-Peisian and Burma- 
Shell groups is no less valuable to Great Britain today than her control over 
the Suez Canal. 

India’s case is somewhat comparable to Prance and Gcimany, because 
the latter two countries do not possess any more natural oil resources than 
India. It is natural therefore that Prance’s production of Pow’er Alcohol 
should be the highest (88 million gallons) and Germany coming next with 
an annual production of 48 million gallons and the entire trade of Power 
Alcohol and Petioleum IraiJorts in the two countries is regulated under State 
control and supervision. 

Eortnnately, circum.sfacp.s at i»esent aie most favourable toV India to 
develop the Power Alcohol Tndnstiy. Tliere is nationwide demand for 
it, and the enoimous quantity of waste Afolasses will be pul to use. Capital 
and Coppei arc available at cheap lutes. The oil companies wlio are busy 
supplying the Euiopean Counti-ies for storing enormous quantities of petrol, 
for defence jiurposes, would not^ranid a little shrinkage in Iheu- Indian busi- 
ness. And above all, Government of India, seems lo be in a reasonable mood 
and most probably will not let down the Prorinces, in tr 3 'ing out the eco- 
nomic 'efficiency of the new constitution. It is essential, therefore, that the 
bill for the compulsory mixing of Power Alcohol with Petrol be passed by 
the Provincial Legislators. The Honour and National re.sponsibility' how- 
ever, for .starting the Power Alcohol .Industry ^unll primarily rest with the 
United I'tvinccs and Bihar Govei'nment.s and in all lespects the two Prov- 
inces are adinii’iibly suitable to shoulder the undei taking. 
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, . 12. ^Stat& fuwh — niako the enterprise of such a magnitude a su<> 
cess, an efiicient organization and large funds would be necessary. Although 
the initial heavy capital investment and working capital would be entirely 
provided by the public, still the State must incur a heavy annual expen- 
diture to fulfil her part of the obligation, which may take the form ‘of sub- 
sidies, guarantee on the capital investment, establishing a Technical Insti- 
tute anti providing transport and other facilities in order to stabilize the 
Industi^v. ' 

Co isidering the pjesent state of provincial finances, it is doubtful if 
kii'ge funtls would be available for establishing the Power Alcohol Industry. 

’ 'Thei'efoic, it is proposed that in the interest of the Industry and the public 
at large, the State should raise the money in the following mamier and ear- 
mark the same as an " All India Pow'er Fund.” 

(a) Molasses Goss — ^Tt is proposed to levy a sale tax of one anna per 
maund on all factory molasses sold. The consumers and exporters, at pre- 
sent are paying very little for the molasses and they will certainly not grudge 
paying some' cess so long the i«‘icc of molasses docs not exceed Re.l per 
maund, which is the iirevailing price in countries like England, America, etc. 
Molasses frbm Gnr 'Refineries and Klmndsars amounting to 144,000 tons 
a year should be eicempted from the Cess, because on account of their better 
quality and taste are found excellent for tobacco euriiig and making Cattle 
Fodder. Factory* Molasses amounting to 410,000 tons a' year will yield an 
income of Rs.? laldis, of which tho United Provinces will contribute Rs.4 
lakh^j, Bihar Rs.2‘25 lakhs and the rest of India Rs,0‘76 lakh only. 

(b) Petrol GesS — ^It is proposed to levy a sale lax ot annas two per gallon 
on all straight Petrol and Mixtiiro sold throughout India, which according 
to our present rate of consumption and ns 'stated in Kcotion 8 above, conics 
to 50 niilhon gallons, while Mixture will carry no "tux. Mixture C on the 
'other' hand shall receive Rfatc help oi aiiuas two per gallon and under the 
proposed scheme as outlined in Hcclion 40 only o'S million gallons of 
Mixtm'e 0 ivill bo markoted. Similarly Power Alcoliol replacing Kerosene 
when used as iJluminaut or molive power will recoivo a Staio aid of annas 
two per gallon. After adjusting ibe Stale subsidy on 27'5 million gallons 
of National Fuel (100 per cent.) J Wer^ Alcoliol, the Petrol 'Uess will leave 
a favourable balance of R8.28 lakhs a yeai?. The State policy behind the 
above taxation measiires shall be two-fold: first to make the new Power 
'Alcohol Industry self-supporting from its very start and secondly to oncoui-age 
the use of National Fuel sit the expense of' Foreign Petrol. How (his large 
sum of Rs.35 lakhs a year be imbui&ed will Inigely depend upon the Stale 
Policy pursued and details in this connexion will havo to bo worked out by 
the proposed Alcohol Board of which a hare outliho is given below. 

13. State Organization — An Alcohol Board will he constituted on an 
all India basis, each province co-openiti;ig in tho scheme will nominate one 
outstanding industrialist. These eleven members in turn will nominate four 
Technical Experts tlius inciensing tho Board’s strength to fifteen. The 
Board ehall be vested with full and final authority on' all matters oonceruiug 
the development of Alcohol Industry and its iirogres." and competency will be 
judged by its completing iii time the five years plan us outlined in Section 
10. The life of Board’s membej' will be for five years but each Ptoviucial 
Government will bo fine to recall its member and send in a substitute. All 
the 16 members of the Board sliall bo houoraiy but they will bo paid ‘first 
class travolliug allowance plus Rs.lOO fur a LI ending every meeting of llic 
‘Board. 'L'hc Socretai‘y of the Board will he a permanent paid officer, assist- 
ed by Several Under Secretaries represontiug various departments like, 
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j?roducti(.n. Alcohol InstUute; Publicity; Excise; Power Earming, etc. It is 
estimated that the Boaid’s establishment alone will cost Ps.6 labhs a year. 

Alc(;bol Institute will be established to carry on Industrial Eesearcb 
Work in co-operation with the Production Units and to introduce such Alco- 
hol bearing products as described in Part IT o£ this scheme. The Institute 
will be under the control of a Director, directly responsible to flie Alcohol 
Board. It will have three co-ordinated Sections, viz. Chemical, Biological 
and Engineering. As to what Chemical research can do to establish an in- 
dustry may well be illustrated by citing the case of American Alcohol In- 
dustry. With the advent of prohibition most of the distilleries were closed 
down, tiius effecting the agricultural interests very badly. To overcome this 
difficulty and to put back into service huge dead capital both the State and 
the Industiy requisitioned the services of Besearch Chemists to find new 
outlets for Alcohol, with the re'^nlt that in a few years’ time the American 
Alcohol Industiy was raised to a i>lace of fii’st importance and now the total 
United States Production of Industrial Alcohol, in the year 1937, reached 
100,000,000 wine gallons, (100 per cent.') which was entirely ab'^rbed by the 
various chemical industries like Chemicals, Drugs and Pharmaceuticals, 
Toilet preparations and Plastics, etc. Thus it was made possible to consume 
annually all the molasses available and in addition one lakh tons of Corn 
giving considerable relief to the American Agriculturists. Pollowdng the 
same pobcv of development we should find no difficult}' in raising our annual 
consumption ol Indu-strial Alcohol to 20 million gallons by the end of our 
five-yeai plan. T’he Chemical and Biological Sections will also be concerned 
in problems involving the recovery of fertilizers and other by-products like 
CO®. Yeast and cheap denaturants. Till the Institute’s own buildings are 
ready it will be accommodated in the Works Ijaboratoiics adjoining the first 
Central Distillery. The main Institute’s buildings, staff quarters, laboratory 
equipineiil and fittings, various Pilot jilanls including steam and Power plant 
will cost neaiTj Bs.lO lakhs. And in order to finish the five-year plan in 
time and to build the Industry on strong chemical foundations and in order 
that the Institute’s work be earned on the basis of International Co-operation 
involving exchange of research problems. Patents, etc., the annual reclining 
expenditure vrill amount to Bs.O lakhs. 

The Publicity and the State Aid depnitmonts w’orking under the control 
of the Alcohol Board will by far ,play the most conspicuous role in shaping 
the success of the scheme. While it- will be an easy matter to dispose off 88 
million gallons of Power Alcohol as Motor Enel with the help of Government 
Legislation, it would, on the other hand, icquire a well organized nation- 
wide propaganda backed by a powerful sales and engineeting setvice U» 
market the balance of 22 million gallons of Tax-Eree Power Alcohol which 
vvill be used m place of imported lierosene for illuminating and motive power 
purposes. It shall be the priiuarj’ duty of the Publicity Department to make 
the name of Power .Alcohol or any other name given to this Katlonal Enel 
like Qaumi Tail, a household word and make such arrangements that its 
avjulahility is made as easy as that of wood, coal or kerosene. To replace 
■ 15 million gallons of imported Kerosene wnth Power .Alcohol would mean 
putting mto seivice 75,000 Alcohol Lamps a year for five years at about half 
the oost price and mainly manufactiired in India. This is, based on the 
assumption tliai a 30 candle power Alcohol lamp as supplied by the Publi- 
city Department will burn on an aveinge 8 hniua during night time through- 
out the year. Hame liln'ral policy will he adopted towards the supply of 
Alcohol Tractors and pumping sets run by Power Alcohol. 'All farm machi- 
nery oidered by the Co-opeiative Societies and Collective Earms throughout 



( 18 > 


India will be supplied at half the initial cost. The Engineering Section of 
the Institute will look aficr llie demonslralion and will render all possible 
service to tJie users of machinory run on Power Alcohol, State aided 
Automobile garages will render free service to trucks and buses using 100 per 
cent. Power Alcohol Motor Fuel. It is estimated that this department will 
tost apittoximalely Ils.16 lakhs a year. The balance of Jls.5 lakhs will be 
taken up by the Excise Deparlnient and maintenance of other administrative 
niachinery working under the control of the Alcohol Ikiard. 

14. Siaie Legislation — ^The right thing w'ould be that all the Prov- 
inces in a body approach the Government of India to pass the necessary 
legislation' for compulsory mixing of Power Alcohol with imported or 
indigenous Petrol and take uji the development of tlie Alcohol Industry on 
all Indi.a ‘basis. If the concerted attempt fails in that event each Province 
should pass the necessary legislation and co-operate with other provinces in 
a maimer that may set the organization going country-wide. Framing of 
the new Alcohol Act is a matter of details and can be drafted on uniform 
lines ‘after the provinces have declared their attention of joining the scheme. 
As a matter of fact, the molasses problem, as well as the more important 
question of National Fuel will not be ’solved satisfactorily unless the problem 
is 'tackled on an All India basis. 

As the proposed scheme will be developed in stages, it is recommended 
that 'there should be six central distilleries each with a ‘daily calracity of 
80,000 gallons of ‘alcohol, thus bringing the annual production to 60 million 
gallons of Power Alcohol by the end of fifty year. Eventually each prov- 
ince will have one or morc central distilleries most economically located to 
meet all their tequn-ements of Power and Indian Alcohol. That ‘the two 
Governments of the United Provinces and Bihar are sefiously faced with the 
problems of dispCsing of large quantities of surplus molasses, makes it 
imperative on the part of the two Governments to start 'the first central 
distillery at a .place conveniently located in respect of two Provinces and the 
most suitable place thought of from all economic considerations is “ SONE- 
POEE.” ,What follows hereafter, therefore, shall relate to our first unit 
Central Distillery at Sonepore sponsored by the Governments of the United 
Provinces and Bihar and it is hoped that before .placing order for the 'second 
unit, the .All-India Organization and other -State ooutrol measures will be 
perfected. 

15 Sonepore — Chief factors discussed -below in order <of importance, 
that should determine the location of any Power Alcohol Central Distillery 
are ; - , 

(fl) Molasses supply, ‘ • 

‘ (h) Tmnsport facilities. 

'(c) Coal fudl. ’ 

' ' (d) Fresh Water Supply. 

(a) Molasses—Sngax factories areas in which molasses is in most 
'distressed state are : North Bihar and District of Gorakhpore, comprising 
nearly 56 sugar factories. It is from this area that the Indian Moiasses 
Company of Great Britain purchases its supplies for export purposes.' This 
Company has its storage installation at Sonepore and Jiauls the 'molasses in 
tank wagons- from the neighbour'mg factories, situated on the B. & N. W. 
..Eailway line. The Company bitys molasses at a ridiculously low price of 
annas 1-3’per‘maimd and pays on the average anna 1 per maund as railway 
fi-^htlip to its slomge installation at Sonepore. It ‘costs another i anna 
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5 pics per niauud to iake the sanie bj' boal lo Calonlln and llic pumping 
cliarges at Calcultu come to fi pies per inuund tlins bringing the cost up lo 
4 annab per luaund befoic the l3argo Steamer leaves for Europe. If the 
ocean fi eight be taken at 4 annas jicr mnund and following anna i per maund 
as Dock Charges on the other end, it. costs the Indian Molasses Company a 
ininimmri of annas nine (-/9/-) per maund to land raolusbes in Great 
Britain. 'J’he overhead expenscb aie &o high that the Company hardly makes 
anything by soiling at 33 annas per maund. 'I’he Continental price is annas 32 
per mattmi and the Cuban molasbcs today are fetching 34 annas a maund 
delivereti in America, where the price prior to J029 used to be Jte.1-4 per 
mannd. The Export Motibses soherue lias proved a failure, .as in (be year 
1930-37, tlie export amounted lo 31,000 tons only, out of 350,000 tons of 
available sm’plns. Under the propoM?d scheme the entire moln.sses pro- 
duction vsill come under the control of the liixcise and Prohibition Depart- 
ment and its marketing will he oontiolled hy the Alcohol Board. The 
Alcohol Board shall fix the b.isic mmimuin piiee of 4 nnuns per maund at 
liny fjugar Factory and after paying the Cc.s of 1 anna jier maund and 
another 1 anna per iiiauiul at railnaj height , ii will cost the C'ential 
Distillery 0 iiuiins per miumd of molnsscb dtdiveied. 

As to the availability of molasso^! near Roncjiorc thoro arc 17 fnetorigs in 
North Bihar that arc within 200 miles of Soneporc, while 26 factories in the 
District of Gorakhpur, Uited Provinces, are situated within 200 miles of 
Sonepore. In all there arc CO sugar facloric-s with a total annual production 
of 200,000 tons of mokib'.es which lie within the economic distance (i.e. 
one uniia per mannd railway ficight) of Ronepore. 'I'hc propo«ed distillery, 
however, when working at full capacity will consume 170.000 tons of 
molasses a year producing 30 inilbon gallons of 3’ower Alcohol. Ronci«>re 
therefore occupies the bc.st position in tlie wliole of the UniU^d Provinces and 
Bihar as a molasse.s centre, 

(b) TrauspiM Foci/ftic*— "Wu have already sfulcd the railway faeiUties 
existing for the tiausporl of raolnsses lo Runeporo and the same b0t\ke 
will be iiliUzcd for the distribution of Power Alcohol ami other piodueta 
in the markets of North Bihar and Eastern parts of United Provinces served 
by the B. & N. W. Eailway and E. & K. llailway. Across the rivet . is llie 
bioad gauge State Bailway— E. 1. Railw.ay, rimning from Calcutta to 
Delhi. The imiquo transport featuio in favour of Souepote is the existence 
of Gaudal: and Ganges (nihb|)ori j-emec ns far as Calcutta and it is no 
exaggciation to .slate that this featute alone shonld make Soneixiie in 
the near future, a highly industrialized area. Water freight rale comes only 
to a fraction of wh.at it costs lo transport either hy rail or road. For instance 
railway freight on Petrol from Calcnlla to Patna is 1 anna 3 pies a gallonj 
when carried in tank wagons of 5,000 gallons. On the other hand to cover 
the same distance either way by a small steam' boat and trailers it will cost’ 
at the most 3 pics a gallon and if there be no truushipment. another 3 pies a 
gallon will carry Power Alcohol finm Calcutta to any Indian port like Mndras, 
Bombay, liarachi, etc. There aic enormous commercial po.'ssibilitics if the 
Inland Indian Waterways be properly developed- aud the two Governments 
of the United Provinces and Bihar will do well lo appl^int a Joint Com- 
mission to investigate further development of river transport in tlie two 
Provinces. A Central Jli^tilleiy at Roneporc will bo ideally siluutetl and may 
be compared well to a steam Power Plant installed at the moufb of a Coal 
hliiio l-’it, supplying current to largo (owns by a long distance transmission 
system. 
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‘(c) ‘Coal Fjid — The proposed Pistillery will consist of several 
units capable of producing annually 8 million gallons of Power Alcohol and 
2 million gallons of Industrial Alcohol, Iho latter will bo used in the manu- 
facture of solvents and other Alcohol products as described in Part IT of tins 
scheme. Taking 333 working days in a j'ear, it will come to 30,000 gallons 
of Alcohol a day of 24- honi-s. Si earn consumpi-ion will be 35 lb. per gallon 
of Power Alcohol made, but taking into consideration other Power require- 
ments, the powdered coal fired steam Power Plant will be designed at normal 
rating, on the basis of 40 lb. steam per gallon of Alcohol made. This means 
a daily consumplion of 1,200,000 lb. of steam. Taking the average heat 
value of Bihar coals as 11 ,000. B. T. U. per lb. of coal and assuming an over 
all heat efficiency of 65 per cent., we will produce 6 lb. of steam per lb. of 
coal burnt or a consumption of about 90 tons of coal per day of 24 hours. 
Another 16 tons a day will be consumed by Railways and Steamships for the 
Iramporb of molasses. Power Alcohol and other products. Soncpore >s 
within ’easy reach "of Bihar Cdal Mines and by combining the Rail and River 
Transport Service and entering into long term coal supply contracts the 
fuel bill will be cut down considerably thus making appreciable contribution 
towards lowering the cost of Power Alcohol. Low pressure sleam is used in 
the distillation and evaporation processes, thei-efore, two non-condensing 
extraction Turbine sets will bo installed to generate current and supply 
processes steam ai. the desired low pressure. By tliis arrangement we shall 

have a large surplus of eleciric cuiTent available costing only one pie per unit. 

' • > 

(d) Water Supply — Distillation processes require large quantities of 
fresh cooling! water for the condensation of vapours, therefore Central 
Distilleries in general are located on^ sea-boards or large river heads. About 
10 gallons of cooling w'ater, per gallon of Power Alcohol made is considered 
sufficient with a properly designed plant, but certain allowance must be made 
in case of tropical countries like India. In case of Soncpore, it would be 
safe to take 60 gallons of cooling water per gallon of Alcohol made. On 
this basis, the proposefl unit will require 3 ,500,000 imperial gallons of cooling 
w.ater a day. Porlunalely the Gandak and the Ganges aro big enough to 
meet requunments. , With cuncnl costing, one pie a unit, our pumping 
costs will be kept nt minimum. 

hTot a single distillery mil of existing ones now working in United 
Provinces, Bihar or 'in any oilier 'part of India can' offer’ < such decided 
advantages ns described above pertaining ' to Sonepore. The ' exlisting 
distilleries are not only small bus too obsolete uniis to deserve any economic 

1 * f I ' 

consideration under iho present scheme. 

16. A careful survey, liow'over, of the Soncpore area, shall have to bo madei 
before it could bo decided to select a suitable site that may be free from any 
possiliiliiy of floods. The survey work by the prospcciing company should 
start immedialely and continue ihroughout the coming rainy months. The 
entire plant, however, will rest on a concrete pile foundation and entirely 
built on concrete and steel to withstand earthquake shocks and to be safe 
from minor sub-soil disturbances. Should any difficulty arise in finding a 
suitable site at Sonepore, tho noxt best place would be across the Gange,s 
lying between Digha-Ghat and Dinapur. The molasses, etc. could be ferried 
or piped across the river. , 

MANUFACTURE : In dehydrating Alcohol, i.e. producing a water- 
free Alcohol, know'U as Power Alcnhol, such as* is now required for motor 
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fuel, the azeota-opic process which is the oldest and more economical than 
the salt piocess is generallj nsed. For climatic conditions as prevailing at 
aoucporc, iiNciage Alcohol yield in an azeotropic process would be HB’S per 
cent, and Benzol consumption of 0-004 gallon per gallon of Power Alcohol 
produced. Benzol solvent, which will be required for the manufacturing 
process, as well as for denaturing purposes, if not already available in India, 
will be recovered from the existing coke ovens, thus establishing another 
important industry from industrial waste. 

It would cost 4 annas to mannfactnre a gallon of rectified spirit of 95 
per cent, sfcicngth, and its summary analj'sis is given in Part II. We are 
now concerned to calculate the over all cost of a gallon of absolute alcohol of 
99-97 per cent, strength, manufactured in a distillery five times the capacity, 
and employing azeotropic process. The molasses price is to be taken at 
annas 6 per mannd at the distillery, yielding 2-] imperial gallons of Power 
Alcohol of ,57 gallons of Power Alcohol per ton of molasses. The molasses 
charge per gallon of Alcohol will come to 2 amias 9 pies. The total invest- 
ment on the proposed distillery producing 30.090 gallons alcohol a day will 
amount to II&.30 lakhs. Taking plant depreciation an^ insurance at 7 per 
cent, the annual amount comes to Ils.2-1 lakhs or a charge of 4 pies per 
gallon. Labour charges and staff salnrie-s for the said Central Distillery will 
not exceed Rs.l lakh annually or a charge of 2 pies per gallon. As to steam 
and power charges, we are taking a liberal estimate of 40 lb. steam consumed 
for every gallon of Power Alcohol produced, which when rendered in terms 
of coal means '4*3 Ib. of coal, and assuming coal cost at Bs.lO per ton 
delivered at Sonepore. the Fuel cost per gallon of alcoliol will not exceed 
'4 pies. Taking 0-004 gallon benzol per gallon of power alcohol produced, 
the daily benzol consumption will not exceed 100 gallons or Bs.lOO a day 
After making a liberal allowance for the consumption of other stores, 
chemicals and supplies, the total annual bill mil not exceed Bs.1’5 laklis ’a 
year or a charge of 3 pies per gallon of prodneo. Overhead and eslablish- 
ment charges will amount to Bs-l'S lakhs a year or a chatge of 3 pies per 
gallon. Tile excise supervision and direction will take another Ks.69,000 
a year or 1 pie per gallon. Alcohol loss due to leakage and evaporation 
being transhipment to petrol bulk installations is token at 1 per cent, by 
volume, and fire insurance at 2 per cent, on stock value of 1 million gallons, 
thus the combined cliarge per gallon will not exceed 1 pie which come-s to 

over Rs.SOjOOO a year. The above items are summarised below ; 

» 
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« 


..001 

Evaporation loss and fire insumneo 

« • 


., 0 0 1 



Total 

..043 



( > 


Therefore, the actual cost of manufacturing Power Alcohol coinea to 
4 annas 3 pies per imperial gallon, including' evaporation losses dining 
transport up to mixing inlallaiions. Of ibis 2 annas 9 pies or 65' per cent, 
of total cost represents the cost of molasses aiwl tlie luilanco 1 anna 6 pies or 
35 per cent, as the manufacturing or conversion charge. In other words on 
one year’s production, the Central Distillery shall pay Rs.ll lakhs for 
molasses; Its.2*l lakhs for coal and Bs.3'2 laklis in the form of wages and 
salaries. By increasing the distillery capacity five fold, it has been made 
possible to reduce the mamifncturing charge from 4 annas to 1 anna 6 pies 
per gallon. ' If the markets for the dislillery products such ' as Dry Ice. 
Yeast, Pertilizeirs and surplus electric energy be properly developed, the 
extra profits from such sales would be more than sufficient to absorb the 
entire manufacturing charge of 1 anna 6 pics a gallon, thus bringing down 
the cost of Power Alcohol to 2 annas 9 pies a gallon barely to cover the cost 
.of molasses only. The great strides made by the chemical and its econoni'c 
success abroad is mainly due io the inicr-department development of basic 
chemical industries in which a waste product of one industry, invariably 
foirns a valuable raw material for another one, thus helping each other to 
reduce the over all manufacturing costs. 

17. Marhcting — ^Thc proposed unit at Soaeporo will produce annually 
in the first instance, 8 million gallons of Power Alcohol; 2 million gallons 
of Industrial Alcohol in the foim of Alcohol bearing chemical products and 
Potash and Ammon'ium Sulphate fertilizers to the extent of 16,000 tons and 
these products will have an annual market value of Bs.iO lakhs, Rs.SO lakhs 
and Rs.20 lakhs, respectively. With the completion of the five year plan the 
annual .X)roduction will reach 60 million gallons of Power Alcohol, 6 million 
gallons of Industrial Alcohol and 32,000 tons of Fertilizer and at the present 
prices the annual production will amount to nearly Bs.S orores. To distribute 
and ranrlcet these products an efficient organization independent of Petrol 
distributing companies would be necessary. The said company will be 
one of the service units of 'the parent company and shall look after the 
transport, storage and sujiply of Power Alcohol from Central Distilleries 
like Sonepore to various Petrol hulk installations. Tf found necessary the 
company shall also provide faoilitie.s for the mixing of Power Alcohol with 
Petrol and shall establish service station, warehouses and sales offices for 
the mixture C and other Alcoliol pi'oducts described in Part II of this 
scheme. , 

To 'start with, the entire production of 8 million gallons of Power 
Alcohol will be mairketed in the five provinces; Bengal, Bihar, Orissa, 
United Provinces and Central Provinces with an annual Petrol consumption 

I I 

of 34'6 million gallons. Should any difficulty aiise in case of Bengal, in that 

event Madras or Bombay may be taken as sobstitnte but it is very important 

to include one of the Port towns for marketing Power' Alcohol. It is jtre 

posed to absorb 3 million gallons of Power Alcohol in the form of Mixture’ 

A containing 15 per cent. Alcohol only, another 4 million gallons of Power 

Alcohol in the form of Mixture B comaining 30 per cent. Alcohol only and 

the bahece Of 1 million gallon of Power Alcohol will "be consumed in the 

*■ 1 ’■ 
form of Mixture C or straight 100 pci’ cent. Power Alcohol. No adjustment, 

whatsoever, either in the carburettor or in any other part of the Motor 

Engine would be necessary using aliovo mixtures. With increased produc-, 

tion of Power Alcohol either its perc^lage* in • the above mixture be 

ipereased or low Alcohol mixtures bo introduced in new provinces, 

\ 
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In addition to the existing railway transport facilities and the proposed 
inter-provincial motor irai'sport a national waterways transport company 
will be organized to cover the navigable portions of the rivers : Ganges, 
Sone, Gandak and later on extend trafTie along Jumna and Gogra rivers, 
This will serve most of Uie commercial towns in United Provinces, Bihar, 
including Calcutta Port; further joining the Indian Coastal traffic, will 
seiwe the parts of Madras and Bombay. After working out the details and 
considering the economies effected by co-ordinating the three transport 
services, it has been possible to prepare the following table giving approxi- 
mate average prices that the consumer will have to pay for a gallon of 
Power Alcohol at the serwce inimp in tlie said five provinces : 


TABtE rv 


Item 

Bengal 

Bihar 

Orissa 

TTnited 

Provinces 

■ 

Central 

Provinces 

• 

Be, a. 

P. 

Bs. a. 

P. 

Bb. 

a. 

p* 

Bs. 

O. 

p- 

Bs. 

0. p. 

Power Alcohol coat . . 

0 4 

3 

0 4 

3 

0 

4 

3 

0 

4 

3 

0 

4' .3 

Poneturing chargoa .. 

0 0 

8 

0 0 

8 

0 

0 

8 

0 

0 

8 

0 

0 8 

Profit 10 per cent. . , . . 

0 0 

0 

0 0 

0 

0 

0 

C 

0 

0 

0 

0 

0 C 

Transport up to mining depart- 
ment. , 

0 0 

6 

0 0 

7 

0 

0 

0 

0 

1 

3 

0 

1 0 

Mixing charges 

0 0 

2 

0 0 

3 

0 

0 

4 

0 

0 

5 

0 

0 6 

Distribution . . . . 

0 C 

6 

0 0 

7 

0 

1 

0 

0 

1 

0 

0 

1 3 

Aotnil commission . . 

0 1 

0 

0 1 

0 

0 

1 

0 

0 

1 

0 

0 

1 0 

Transit loss 100 per cent. . . 

0 0 

3 

0 0 

3 

0 

0 

.3 

0 

0 

3 

0 

0 3 

Excise . . ... - • 

0 10 

0 

0 10 

0 

0 

10 

0 

0 

10 

0 

, 0 

10 0 ^ 

e f 

Total 

1 1 

10 

■ 


1 

2 

0 

1 

» 

4 

1 

3 n 

Provincial tax . . , . 

0 2 

0 

B 

B 

0 

2 

0 

0 

2 

0 

0 

2 0 

Sale price 

1 

m 

B 

I 4 

1 

1 

1 

1 

1 

s 

4 

1 

r> 11 

Petrol price, past 3 yeais' nvoirge 

1 4 

7 


B 


1 

B 

■ 

s 

0 

1 

8 0 


As the percentage of Power Alcohol in ^Mixture A is much smaller of 
the two, it would be necessary to leave the mixing and the subsequent dis- 
tribution of the mixtures in the hands of the existing oil distributing com- 
panies. Thei’efore the price of Power Alcohol for all practical purposes of 
this scheme should be reckoned, delivered at the various mixing Depots 
locaterl at Ports or in the interior. Table W above shows that we are in a 
position to market Power Alcohol in the" said five provinces at prices lower 
than Petrol, when averaged over last three years. Eecently, however, due 
to rate war with “Caltex”, Petrol prices at Calcutlai has dropped to Be.1-2. 
a gallon and it may .still go down to the level of Bombay where duo to 
competition from Bussian Petrol, its price stayed at 16 annas a gallon for 
about. 4 years but recently it has again come up to Re.1-2 a gallon. Under 
the present scheme, however, we are in a position to market Power Alcohol 
in Madras and Bombav Presidencies at Ec.1-2-6 and a gallon res- 

pectively, delivered at their Port mixing depots. 
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3?ower Alcohol sold even at a little higher price for mixing purposes 
■will not make appreciable difference in the hltimale price of niixtine. This 
point is properly analysed in Table V below ; 

Table V 



Petrol 

Power ' 
Alcohol 

10 por coni. 

15 per cont. 

20 por oont. 

25 por 
cont. 

'i 

Hb. 

a. 

p* 

Rb. 

a. 

P- 

Rs. n. p. 

Rb. b. p. 

Rb, b. 

p. 

Rb. 

a. 

p- 

r 

1 

0 

0 

1 

4 

0 

1 

0 

4-8 

1 

0 

7-2 

1 

0 

8*6 

. 1 

1 

0 


1 

0 

0 

1 

8 

0 

1 

0 

0‘D 

1 

1 

2-4 

1 

1 

7-2 

1 

n 

0 


1 

0 

0 

1 

12 

(> 

1 

1 

2-4 

1 

1 

0-G 

1 

2 

4-8 

1 

3, 

u 

11 

1 

o 

0 

1 

4 

0 

1 

2 

2-4 

1 

2 

3-0 

1 

2 

4-8 

1 

»> 

G 


J 

O 

0 

1 

8 

0 

1 

2 

7*2 

1 

2 

0 

1 

3 

2-1 

1 


G 


1 

2 

0 

.1 

12 

0 

1 

2 

11-6 

1 

3 

G 

1 

4 

0 

1 

4 

G 

HI 

1 

4 

u 

1 

4 

0 

1 

4 

0 

1 

4 

0 

1 

4 

0 

1 

4 

0 


1 

4 

0 

1 

8 

0 

1 

4 

4-8 


4 

7-2 

1 

4 

0-G 

I 

6 

0 


1 

4 

0 

1 

12 

0 

1 

4 

0-0 

I 

r> 

2-4 

1 

5 

7-2 

1 

G 

0 

IV 

1 

a 

0 

1 

1 

0 

1 

r> 

0-0 

1 

5 

8-4 

1 

5 

7-2 

1 

S 

G 


1 

a 

0 

1 

8 

<1 

1 

6 

2-4 

1 

(! 

3-C 

1 

G 

4-S 

1 

G 

8 


i 

a 

0 

1 

12 

0 

1 

0 

o*.*; 

1 

6 

10*8 

1 

7 

2-4 

1 

7 

G 


Again the price of Power Alcohol should not bo governed by -the market 
price of Petrol which is largely controlled by the oil companies. Its price 
on (he other hand should be regulated by the agiicultural interests affected 
and bo left to the authority of the Government Alcoliol Board who will tako 
into consideration various economic and national Pactors when fixing the 
price of Power Alcohol. 9’he price however, may include a chax'ge of ‘2 
annas a gallon as Provincial excise duty, which at the completion of five-year 
plan will yield ,Bn annual revenue of Bs.75 lakhs distributed amongst 
different provinces in proportion to Ihen Power Alcohol consumption. 
This oxciso duty, however, should not bo , mixed up with the molasses 
and Petrol cess stated in paragraph 32; while (he former will contri- 
bute towoi'ds provincial finances, the lafter on the other hand shall provide 
funds for the development and mainlcnanco of the Power Alcohol Industry, 

P'igures contained in Table IV and 'J’able V show that Iho manufacture 
and marketing of Power Alcohol is an economic feasibility. Given a fair 
chance the proposed scheme guarantees to supply to the consuming public, 
a national I'^ucl, at price, no higher than the Petrol price when averaged 
for the last three years. While affording substantial relief to the Sugar 
Industry, Power Alcoho^ will go a long way in stabilizing Petrol- prices 
throughout India, thus restricting the monopolistic tcjidcncics of the Oil 
Oorapanies. All this will he made possible by a suitable legislation for 
compulsory mixing of Power Alcohol with Pofrol and development of its 
trade as compatible with the national interests. 

* t 

' 16. Capital Invei-tmenl — The proposed central Distillery with a 'daily 
capacity of 2*1- ,000 itnpcrial gallons of Power Alcohol, inclusive of all 
macluncry, Power 3'*lant, Buildings completely^ installed would cost 
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approximately Es.30 lakhs. Taking 33‘J working days in a year, prodnctiod 
will amount to 8 million gallons and allowmg only half an anna a gallon 
as net profit the annual minimum i el urn will amount, to Efl.2',6 lakhs or 
8'3 per cent, on the capital in\estuienl. This, however, does not include 
any profit that will accrue fium the recovery ol fertilizers, diy ice, and 
from the disposal of yeast products. Eecovery of by-products is treated 
separately in Part III and would yield higher returns on the investment. 
The business of manufacturing Power Alcohol will be organized as a Joint 
Stock Company and the Provincial Governments concerned shall guaratee 
for a period of 6 years a returit of 4 per cent, on the total share capital 
invested. 

Por the marketing of Power Alcohol and other Alcohol products a 
separate organization to do the transport and selling w'ould be necessary. 
This company will be a subsidiai'y concern but governed by the same Boaid 
of Directors and guided by All-India Power Alcohol Board. The company 
being assured of business shall not stand in need of any Government subsi'; 
dy or guarantee on the capital lay-out. Most of its capital investment 
will be utilized in the purchase of steam boats, tankers, Alcohol trucks and 
in organizing tlfe sale and distributing of straight Power Alcohol. This 
business would lequirc a capital lay out of Rs.25 lakhs yielding a minimum 
retm'n of 15 per cent. 

19. Summary — ^My conclusions and recommendations are summarized 

below — \ 

« ^ 

(1) In the year 1936-37 Indian production of molasses amounted to 
650,000 tons of which 350,000 tons were available as surplus. Average 
price realized was 1 anna 6 pies a maund while the proposed scheme 
assures a minimum price of 4 annas a maund tlius benefiting the sugar 
industry and the cane-grower to the extent of 1X8.23 laldis a year*. 

(2) In five years' time the scheme is capable of replacing 38 million 

gallons of Petrol and 23 million gallons of kerosene, with Power Alcohol. 
To start with, the Sonepore Unit will manufacture 8 million gallons of 
Power Alcohol consuming 140,000 tons molasses annually. _ j 

(3) A judicious mixture of Power Alcohol, up to 25 per cent, with Petrol 
makes a better fuel for automobiles, requiring no change in the adjustment 
of the Bugipe or Carbuiettor. A 50 — 50 mixture wull burn satisfactorily in 

' motor lorries and buses. Straight Power Alcohol can be used in cei’tain'-type 
of engines, Imctors and other agricultural and raining machinery. 

(4) Power Alcohol, manufactured by tliis Azeotropic process, will cost 
4 annas and 3 pies per Imperial Gallon. Of Ibis 2 annas and 9 pies represents 
the cost of molasses at 6 annas a maimd and the balance 1 anna and 
G pies as the manufacturing charge. Allowing on a gallon G pies as profit, 
8 pies as denatoi'ing charge and 10 annas us excise, Powa' Alcohol can be 
delivered to any mixing depot in India at an average price of Re.1-1-6 a 
gallon. The combined charge fof miking, distributing and ttunsit loss wall 
come to 2 annas 6 pies a gallon, thus bringing the aveiuge retail price, on all- 
India basis, to He. 1-4 against Ee.1-7 of Petrol when averaged over the past 
three years. 

(5) Power Alcohol can compete with Petrol and Kerosene without a 
subsidy from the Government. Necessary legislation, however, must be 
enacted for the compnlsoly mixture of Power Alcohol with Petrol. Besides 
paying its own establisliment charges, the Industiy ca'n become a good 
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source for raising Provincial revenues as sliglil increase in Power Alcohol 
price will not affect aijpreciably the jn'ice of mixture. 

(6) Alcohol Industry like many other agricultural industries such as 
sugar, textile, julc, vegetable oils, etc. is an important key industry especially 
in the chemical held uoid it most be developed on all India basis. 
The two Provinces most suitable for its establishment are United Provinces 
and Bihar. Soneporc locality satisfies most of the requirements of a Central 
Distillery. 

(7) Sonepore Distillery with an annual capacity of 8 million gallons of 
Power Alcohol will Cost 118.30 lakhs, yielding a minimum return of 8‘3 per 
cent. The investing public should be protected by the Provincial Govern- 
ment by exorcising price control and guaranteeing 4 per cent, on the capital 
investment for five years. 

(8) A subsidiary transport and distributing company shall be organized 
to carry Power Alcohol from the Distillery to all storage and mixing Depots 
which are owned by the existing Petroleum companies. A flat mte of 2 
annas and 1 pie a gallon will bo paid for this service. This company would 
require a caiutal layout of Ils.26 laklis yielding a return of 16 per cent. Mix 
ing and distributing of mixture to BerNdco 'pumps will be left to the existing 
Petrol distributing companies allowing them a fixed charge of 2 annas and 
6 pics a gallon inclusive of 1 anna ns retail commission. 

(9) The denatui-ant used will be cither 6 per cent. Benzol or 2J- per 
cent, wood Naphtha by volume, thus the denaturing charge will come to 
8, pies u gallon. Tlie use of such denatnrants will result in the establish- 
ment of Benzol Kecovery and Wood Distillation Plants. 

( f 

(10) On the completion of five years plan, wo would be consuming 60 
million gallons of Power Alcohol instead of imported Petrol or Kerosene Oil, 
thus sawng annunlly Rs.250 lukTis from going abroad. This will also make 
possible the manufacture of Industrial .Mcohol Chemicals and Fertilizers as 
outlined in Part II and HI of this minority report. The -Mcohol industry 
will primarily benefit the Indian Agriculture, partly solve the question of 
National Fuel and give substantial relief to the problem of uncmifloymont. 



» I 
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PAKTS II and III 
UttiiIzaiion of Molasses 

1. With the fast development of Indian Sugar Industry, the dibuosal 
of molasses has become a problem, and with its increased production every 
year and no outlet for its consumption, it is having seidous repurcussions on 
the Industry. The most popular method, which at the same time is free from 
technical difficulties, is to ferment molasses into Alcohol, and use the same 
as Motor Fuel. Most of the countries that lack petroleum resources, use 
Power iUcohol ns a substitute. This however, is only possible under 
Govei-nment protection and control and there is no reason why the Govern- 
ment of India sliould not pass such a legislation, providing compulsory 
mixing of Alcohol with the imported Petrol. 

2. Besides the Power Alcohol question, various other proposals have 
been advanced from diifei'cut quarters, in the past five years, suggesting the 
use of molasses as Fertilizer, Cattle-Food, Fuel, Eoad Surfacing, etc., but 
none of these has met with any appreciable measure of success in solving the 
molasses problem. The iiroposed bcheiuc will be a new departure in India, 
as far as the treatment of molasses is concerned. It calls forth immediate 
establishment, either in United Pioiinces or Bihar, of a liighly technical 
and specialized Alcohol-Chemical Industry, on lines as it is being iiractised 
today in many countries abroad. Tins scheme has nothing to do with the 
Power Alcohol, on the other hand, after fermenting molasses into Alcohol, 
it destroys Alcohol converting the same into commercial products that have a 
ready market in India. 

3. Ih the Weslei'u Countiies, Alcohol is looked upon as an Agricultural 
product, as it is chiefly manufactured from potatoes, cereals, molasses, etc. 
In the interest of Indian Agiiculure, it is essential that new uses should be 
found for molasses, which is an important large scale b 3 vproduct of the second" 
biggest national industry. If such uses have an economic foundation and 
will thereby bring an extra return to the Industrialist it is only reasonable 
to expect that he will pass on a part of these returns to the cane grower. 
Industrial Alcohol will be produced from Molasses for use in various small 
scale industries and in the manufacture of other Alcohol products. The bj'- 
products of an Industrial Distillery such as Carbon Dioxide Gas, Cattle 
Food, Potash and Ammonia Fertilizers, etc. will also bo of great benefit to the 
Indian Agriculture. 

4. As Molasses form the basic raw material of this scheme conmdera- 
lion of its Bupplj' is of primary importance ; it is estimated that factory sugar 
production for the year 1936-37 exceeded 1,000,000 tons, and molasses 
obtained amounted to neailj- 450,000 tons. Of this figure, United Pro- 
vinces, is responsible to the extent of 65 per cent, and Bihar 30 per cent. This 
figure does not include molasses from Kliandsars. Allowing 100,000 Tons, of 
Molasses for consumption by other industries, we will have about 850,000 
tons left over as surplus, w'ffich means a regular supply of 1,000 tons a day 
for a plant operating 350 days in a j'ear. The proposed plant, however, 
will have a daily capacity of mashing 100 tons of Molasses only, as it is 
intended to prove that such an undertaking is commercially feasible. 

6. Scheme — ^This Scheme calls for the controlled fermentation of 
Molasses into commercial Alcohols. These Alcohols in turn will be converted 
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into Oommercial Solvenfs and Plasticizers -which' will be used in the manu- 
facture of such Alcohol Products that have a ready market in India. Table' 
I lielow gives the annual import figures of commercial products, vj'hich either 
cout.ain Alcohol or use Alcohol in some form or other in their process oifl 
manufacture, or they represent as bj'-producls .of' the Alcohol Industry. 
Tattle I gives average import figures taken over the past five years from 
1930 to 1935: 

Table I 


No. 

Product 

Value 



Bs. 

1 

Acetic acid 

1,40,000 

2 

Artificial loaiiior . . . . . . . . ' 

4,40,000 

3 

Artificial silk . . , . . 

3,40,00,000 

4 

Chemical manures 

65,10,000 

6 

Denatured spirits 

8,46,000 

0 

Nitrocenulose lacquers . . . . ' . . . , 

14,04,000 

7 

Polishes of all kinds . . . . . . , . 

21,07,000 

; . 8’ 

-Wines and liquors , . . . . . , , 

1,80,00,000 

- 

‘ . Total ' 



. f • 

All the products listed in Table I above show a. steady increase in their 
' early consumption. And if the Indian Alcohol and allied chemical industries 
be properly developed, most of these products can be profitabls’i manufactured 
from Indian i-aw mateiials in India. The , present Scheme makes a moderate 
' start in this direction ,;ind proposes to manufactiu'e. 

(1) Commercial Alcohols, (2) Commerciai Solvents, (3) Spirit Varnishes, 
(I) Nitro Cellulose Lacquers, (5) Artificial leather, (6) Eecovery • of by- 
products like Carbon Dioxide Gas and Fertilizers. These products of Alcohol > 
are dealt with separately both from technical and economic viewpoint. ' 

6. 'Commercial Alcohol — In most Western countries. Industrial Ethyl 
Alcohol ranks first in qyanlity and value of production of nil organic cheinicals. 
It is the basic raw malerial in the chemical and process industries and finds 

^ I ' 

application in a, multitude of products. For instance the total available capa-- 
city in the United States of America for producing industrial Alcohol is 'over' 
200 Million Gallons, manufactured mainly from' imported Molasses and cost- ■ 
ing on, average Be.l per raaund of Molasses. The methods of production ‘ 
and the controls exercised over mechanical, chemical hnd biological processes 
are highly' perfected. By our mashing 100 tons of Molasses daily, Alcohol 
production of 95 per cent, strength will amount to 60,000 imperial gallons. 
As the Fusel-oil -will have to be completely recovered for solvent pniposcs, 
about half of Iho entire Alcohol production can be made into Bectified Spirits 
of finest quality. 

, 7. The over-all cost of converting Molasses into industrial Alcohol will 
be annas, 4, per imperial gallon of 95 pei cent, strength. This includes all 
’ manufacturing charges; .such as: interest, depreciation, insurance, labour, 
pqwer,. chemicals and overhead., The cost’, of denaturing, when necessary, 
win come to 9 pics a gallon. The, cost of Molasse.s, in addition to the conver- ’ 
sion costs per gallon of Alcohol,^ will vary the market price of Molasses. 
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TnMe II, gives the conversion cost pins the Molasses cost for producing a 
gallon of Alcohol, with the price of Molasses ranging from 2 annas to lle.l 
per niauntl of 82 lb. 

Tabu? m 


Molausosptico 
por maimd 

Alcoliol co<it 
por gallon 

Bs. a. p. 

Bs. 

a, p. 

0 2 

0 

0 

S 0 

0 4 

0 

0 

5 9 

0 e 

0 

0 

0 8 

0 8 

0 

0 

7 8 

0 10 

0 

0 

8 0 

0 12 

0 

0 

9 3 

0 14 

0 

0 10 3 

1 0 

0 

0 11 2 


Tl’c presenf market price of Molasses is 1 anna per mnund and allowing 
nnothet anna per mnund to cover the transport and storage charges, the 
cost per niaund when delivered to the proposed Plant Bite will not exceed 
2 annas per mannd. Por our calcniation pur 2 x>scs, Jiowever, we are taking 
the Molasses cost at 4 annas 2 )cr mannd. Pignred on this bases, the over- 
all cost of manufacturing a gallon of Alcohol of 05 per cent, strength, will 
eonie to 6 annas and 0 pies which would be the lowest price on record in the 
world. Tins is made possible, under the proposed scheme, because of cheap 
molasses, cheap fuel, and by installing the latest design large J^istilling 

Apparatus, which wiJl be most efficient in performance. 

# 

8. Pciiable figures for the total consumption of Alcohol in India are not 
available. There .are in operation five distilleries in the United Provinces, 
five in the Province of Bihar and two distilleries in the Central Provinces, 
and quite a number of small distilleries spread over other Provinces. The 
Plxciso Department, indicates a figure of 30,000 gallons of alcohol a day in 
the form of country liquors for British India alone. Jd view of the prohibi- 
tion movement recently advocated by the Provincial Governments the 
present demand by the Excise Detiartmcnt must be ignored. The 
present scheme calls forth the diversion of Molasses-Alcohol into com- 
meicial products. It is estimated that over 15,000 gallons of industrial Alco- 
hol a day is consumc<I by small industries througljout India. And this amount 
seems negligible when compared to 500,000 gallons consumed daily in the 
U. S. A. for industrial purposes alone. The imports of Methylated Spirits 
into India though on decline, still amount to over 100 gallons a day. In 
the face of the^c facts, our daily production of 600 gallons of industrial 
Alcohol could he comfortably ab,Borbcd by the Indian market, especially when 
our cost price amounts to 5 annas and 9 iiies per gallon, against the present 
market price of Be.1-1 per gallon for Eectified Spirits and lO annas per 
gallon for the methylated spirit. According to Uie present scheme, however, 
most of the Alcohol produced will be diverted into commercial products, 
which would give better returns per unit sale. And to meet trade require- 
ments for the special quality rectified spirits or denatured spirits, it is intended 
to dispose of daily some 2,000 gallons of spirits at 9 annas per gallon, thus 
yielding a net profit of Rs.300 a day on this sale alone. 
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9, Alcohol cost analysis — Our basic raw nialerial is Molasses, one aiaund 
of V'lilch ,will coat tis <1 annas only and will produce 2’2o imperial gallons of 
95 ijer cent. Alcohol. This means that every gallon of Alcohol made will 
consume Molasses worth 1 anna and 9 pies. The over-all conversion costs, 
as*. staled above, w'ill not exceed 4 annas per gallon, thus biinging the total 
cost of Alcohol to 5 annas and 9 pies per gallon. The cost of denaturant 
and other denaturing charges wilt come to 9 ines per gallon, and tliis cost 
has to be incurred, in case the produce has to be sold in the market as 
denatured spirit, otherwise the net Alcohol cost w'hen used in our ow'n process 
industries for manufacturing various Alcohol products, w'ill remain at 5 annas 
and 9 pies a gallon. There can be no question about the availability and 
cheapness of Molasses, but' it may be asked, how the conversion cost of 4 
annas per gallon was anived at. A modern distillery, .complete in every 
respect and capable of treating 100 tons of Molasses a day wall cost nearlj*. 
rupees ten laklis. In figuring out the conversion costs we must take into 
account the charges like interest, depreciation and insurance on the capital 
invested, and to consider other items like labour, power, chemicals, stores 
and finally the overhead charges. Ordinarily no inlerast is charged on the 
paid up capital investment, plant depreciation in case of a distillery is rather 
small, while insurance rate is slightly higher. In our ease we are allowing 
6 ^)er cent. 4 per cent, and 2 per cent, respectively on a total investment 
of rupees ten lakhs which amouiits to Bb. 1,20.000 a year on an annual 
prodnetion of 18 laldis gallons of Alcohol, This chai'ge comes to 1 anna 
per gallon, The daily wages bill consisting oif 80 technical and skilled help, 
^li amount to Tls.200 or TlsS,76,000 a year. Thus labour charges comes to 
8 pies per gallon of Alcohol made; wWle the ovechesid charge, which in 
other words means executive labour, will absorb another sum of Eb. 200 a 
day, or 8 pies a gallon. Begarding power costs it may be mentioned (hat 
coal 'fired steam power plant wiU he installed, and our average steam consump- 
tion will be 26 lb, per gallon of Alcohol made. Our steam generation cost 
will come to Be.3, per 1,000 lb; thus maldng the jjower charge come to 
6 pies per gallon of Alcohol made. Taking into consideration the power 
Josses and consumption in other departments of the distillery, it will take 
n,nother 3 pies of power for every gallon of Alcohol made, thus bringing 
the total power charge to 8 pies per gallon ol' Alcohol. Consumption of 
chemicals and general stores in a year’s time will come to Bs.66,000, thus 
adding another charge of 6 pies to the gallon. Table III below summarizes 
the over-all cost of making a gallon r>f Alcohol of 96 per cent, strength, in a 
distillery having an annual capacily of liu-ning out 18 laklis gallons of such 
Alcohol. Molasses cost is loken at 4 annas per maund of 82 lb. 

Table HI 


» 

“ No. 

1 

Itom 

* i \ 

. 

Annual 

charge 

Charge 

gallon' 


f 

Bs. 

Bs, a. y. 

' A ' 

Cano molasses , . . . 

t 

1,68,008 

0 1 0 

B 

■> 

Int.,dop,, and Insu. .. ^ ..' .. 

1,20,000 

0 1 0 

0 

Labour okutges ‘ . . ' . . . . 

75,000 

, 0, 0 8 


Power posts' _ _ .. ,. 

70,000 

0 0 8 

E 

Chomiuals and stores . . 

50,000 

0 0 O' 

F 

Overhead charges . . ■ . • > , 

v.o.ooo 

0 0 8 

6 

Aloshol losses, otc. 

.. '■ 

0 0 6 


Total 

0,80,000 

0 0 0 
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io, Comncrcial Solvenh—ln Ibe niiinufaclufe -of Niti-ocelhiiose Laci 
quers, Solvents play an important pait. The qiic.-'lion of idle ot drjiiig, 
flfAv and gloss and the fine cliaracteristics arc vital to Lacquers and ihe'-e 
properlias can lie incoiporaled by the selective use of a proper blending ol! 
solvents which are classified hy the trade according to their boiling points. 
To start with we wiU be manufacturing a few of the important Alcohol and 
Ester type of solvents such as: Ethyl Ether: Anbydroiw Ethyl Alcohol; 
Amyl Alcohol; Amyl Acetate; Ethyl Acetate; Butyl Alcohol, Butyl Acetate, 
Ethyl Ijaclate, Ethyl Aceloacetate; Lielhyl Oxalate; Liellijl Phllialafo; 
Eibutyl Phthalale and Diamyl Phthalate. This list covers a wide range 
of boiling points from below 100°C to above 300°C, and wll serve irtobt 
of oiu requirements for the manufacture of high class Nitrocellulose Lacquers, 
varnishes and various collodion solutions. In addition to the above 
ficlUe, .solvents and plasticizers there are the so-called diluents. Tho 
hydrocarbons Benzol, Toluol and Xylol arc the most important materials 
inAliist class. They are of great value in the blending" and compounding of 
the. resin solution with those ot! nitrocellulose. The presence of moisture 
is fatal to a Laeqner, therefore the Solvents manufactured under the proposed 
scheme will he Anhydrous. Absolute Alcohol will be produced by employ- 
ing the Azeotropic process of distillation. 

11. The proposed scheme converts Alcohol into such coinmercial 
i,rodnc(s that wiil prove more remunerative than selling it as 
Alcohol. ' Table IV illuslmtes Ibe difference between the pnre of AJcabol 
and that of the price of Solvents made therefrom. Pnee quotations are fo 
•5 I f 1 VaOT York reduced to per lb. basis in Indian 
,he American pioducta f.o.b. ^ ^ew ». for tiie same produefs under 
cun-ency. The last column gives our cost pnees lor r e i 

the profiosed scheme : 

' TAnm 




‘ ' ] 

N. 1l, price 

Onr coEt 
price 

' 

Be. ». P' 

R». ». p. 

f 

0 3 0 

0 0 10 


1 0 3 a 

0 1 'f 


0 .) 3 

0 4 0 

• • 

0 7" 

0 0 0 

1 

* • 

0 3 6 

\ 0 3 0 

•• 

loss 

110 3 0 


Elliyl Alcohol, B3 per 
1 AWoIo'o Alcohol 
-Amyl Alcohol 

< 

“FoeoI oil • - ” 

'Aeolic acitl.. - " 

6 BihyiAcctat, ^ 

paying more for their 

producing^* Alcohol 'The- 

ny foreign inamifacln niaiufactnre 

cost ns our vTliUsettl are entirety 

,-enis produced ^'i t ™ Leather, etc. ' J.^^palance of -1,^ 

, oiled into India- Oommerai^l S ^ so 
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Sfaking 4 annns on a gallon of isolrenl. onr daily profit from flie snip of 
solvents will aninnnl. lo 71s.400. The balance of the solvenls, nearly 3,5110 
gallons and equivalonf lo 2,400 nallons of 95 per cent. Alcohol, will be u«ed 
in the manufacture of Lacquers, Varnishes, etc. 

32. NTTIIOOELLULOSE LACQTIEI^S— The use of Cellulose Lac- 
quers began about the middle of las! 061111117 , but only limited progress was 
made kec.iuse of the scarcity, price and nature of available solvents. The 
real piogress of the Lacquers Jndustiy came with the introduction of cheap 
and ample snpiily of high boiling Ester solvents, and at the same lime 
development and improvement in the niaimfaclure of low visco'-ity nitrocel- 
luloses. The use ofl Lacquers is increasing rapidly and they are gradpilly 
replacing the old type of paints and vaimshe.*!. Tn U. S. A. alone the J/ac 
quers sales in the year 1930 reached fifty million gallons. The entire auto- 
mobile, aei-oplane, shipping and railway iudusli-ies of the world are being 
finislied today with nitrocellulose lacquers hecuuse of their quick diying, 
wide adoptability, attractiveness and long-life of then- films. Some of the 
commercial articles on which Nitrocellulose Lacquers and Varnishes are used 
as fanslies are : Artificial Elowere, Artificial Limbs, Automobiles, Baskets, 
Bathroom Fixtures. Bobbins for spinning, T3od1c ends, Brass goods, Brush 
handles, Buttons, Cameras, Celluloid articles Clocks and dials, Dolls, Electric 
fans, 3-Jlectric goods, Fibre articles. Fire extinguishers, Fishing lines; Fix- 
tines, gas and electric. Floors, Fmrniture, Games, Gas mantles. Glass shades 
ITardnare, all kinds, Jewelleiyi, Lamps, Linoleum, Loud speakers, Machinery 
metal furniture, Metal work, all kinds, Musical instruments. Name plates, 
NoVclties, Oil Cans, Optical instrument Pencils, Radio, Pen-holdei*s, Pianos ; 
Picture frames, Pumps, Radio goods and cabinets, Radio Panels, Scientific 
instruments, Shoo eyelets. Silverware, Steering wheels, Steam gauges, 
Switch plates. Thermo bottles; Toiler seats aud tailks. Tools, Toys, Trank 
Hardware; Type-writers, Umbrellas, Vacuum cleaners; Walls of rooras, 
Washing machines, Window shades. Wooden novelties, etc. etc. From the 
aliove list an idea can be formed, how the establishment of Nitrocellulose 

1 

.Ijacqner industry in India would help development of so many other indus- 
tries and to manufacture quality articles with finishes as attractive as seen i-n 
the imported articles. It would be the chief concern of the Research Dejiart- 
ment of the proposed undertaking to give all technical assistance and every 
facility, free of charge, to tlie users of our Lacquers, with a view to bri'ig 
theirs praducts out in excellent finishe.s and at prices that will defy foreign 
competition. 

33. Tn the manufacture of nitrocellulose lacquers, the low viscosity 
Jiitro-cotton plays the .most important part, and this material has to be 
imiorted from firms that specialize in its .mauufactxire on large scale 'I’be 
finished lacquers contain on the average 13 per cent, by weight of nitro- 
cellulose representing in value, nearly 2.5^ per cent, of the total value of the 
finished lacquer. , In the handling aud storage of nitrocellulose, the’ same 
prec-autions are required as are necessaiT- for other inflammable products as 
Petrol, Alcohol, Celluloid and many olher articles in common and daily use,' 

As shipped it contains 30 pel' cent, of denatui'ed Alcohol and in such con- 
dition .presents no greater hazard than Alcohol, Tiansportation by rail or 
steamer of ivet nitrocellulose is allowed by all the ttareign countries who 
classify the material as an “Inflammable Iriquid." > ' - - 

• 14. The Consumption figures foi the Paint and A^arnish products io 
India am not available, but considenng the lai^ge number of paint m'anufac- 
turing establishments, it is taken that the consumplion is fairly large and on 



( 28 ) 


Pteady inewase. Bpsidps our home prodnol ion , ihe annual imports of lac-' 
quers, varnishes and polislips nmount io ovei Bs.OS lahlis. Tl»p im]X)rlea lac- 
quers like Duoo. Yalspar, etc., uliich will he onr t-hipf compelilors, are beinf- 
sold today at the Indian Ports at Rs.J8 per gallon. Our coat price for 
the same quality Jjiicquer, inclu.sive of all charges and jiat-king will not exceed 
Bs.lO per gallon and we propose to pell the same at 'Rb. 11 per gallon e.x- 
factory and leaving halanec of R*^.? per gallon to take care oft the marketing 
charge'. Piovision is made to manufacture 800 gallons of finished laeoners 
to start with, thus yielding us an income of Rr. 800 a day on this accoimt. 

15 YARNISHRS- Spirit Varnishes like Copal and French type are 
ill good demand in the Indian market, due to their conipaititive chea])ncss, 
easy ajiplicnhi]it\ and quick drying, although the film is not lasting. The 
basic raw materials neccBSiiry for their inanufucture are ; Anhydrous .Alcohol, 
Turpentine, Shellac, etc,, which arc available in India ahnnduntly and 
ciieaply. 'Flierefoie, quality varnishes will he maiuifaetured both for 
tlie Indian maikct, as well as, for cxpoil purposes. Our cost of ninkiup 
a gallon of varnish will not exceed Rs.2 per gallon, against the present market 
price of Rs.841 a gallon at the Ports On the vainish account we will he 
jcscrving annas 8 jier gallon as onr share of the piofit, thus on the sale 
of 500 gallons of YarnUh a day, we will have a net income of R«.2.‘)0 a day. 

ARTIPKTAli liBATliJilK ; Mixture of .Anhydrous -Alcohol, Rlhcr and 
Ester Solvents are largely’ used in the manufaelnre of .Artificial Tjcather. And 
the pre-.enf .scheme* having full facilities of a complete lacquer mamifaefnring 
plant, it will he comparatively easier to prepare any siiecificd collodion solu- 
tion or Popes for applying to a textile surface instead of a house wall or 
furniture. The required cloth will he purchased from ouo of the Indian 
Textile Mills, and by installing a suitable plant, the cloth impregnation, 
calendering, embossing, dn'ing and finishing will he done simulfaneou'ly 
and by a conlinnous pioce«s. The import figures of Artificial T>cather for th? 
■jiast two years are : 


Ycnr 

Squaw yni Js 

Value in Ha. 

in34-3.i 

. , 

• • • • 

• • 

• • 

720,20'> 

r...S!),41S 

loan-so 

• • 

.. 

- * 

i 

087,71!* 

4.03,200 


There are other articles like Book binding cloth and oil-cloth for ivhich 
im]ior( figures are not available, and they are all inanufaclnred by a similar 
piocesa that imports a wnlci proof coaling to the Mirfacc. ^’he proposed 
leather plani will have a capacity of taming out finished cloUi at the rate of 
80 linear yards per working hour, and taking on the average 20 working hours 
day, our dail}’ production ivill approximate 1.000 yard'. The jiresent markei 
price of avciage quality leather cloth is Rc.1-4 per yard, while onr irianufac- 
turing cost will come, to annas Id a yard only. We prn|'o.se to sell our lealhei 
cloth ut Re.I-2 a yard leaving ns a profit of nnniis 4 a yard, or Rs.dOO jier 
working day. 

IG. CARBON PIOXIDE : Por oveiy 380 parts of sugar present in 
Molasses while being fermented into alcohol, some 80 parts of Cm bon Dioxide 
das are produced or a theoretical yield of -IR’B per cent. Talcing feimenfable 
sugar as 50 per cent, on the w'cight of Molas>jis and assuming Oas lecoieij 
at 70 per ceni, total daily production of comniercinl Gas eithci 
as Tjiqnid or ns Dry Tee will amount to 17 tons a day when the 
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Pistillex'y is maBliiiig 300 Ions of Molassos daily. Allowing for stopnage.<t in 
the Compressor Plant and other .incidental shut downs our net daily produc 
tion of Carbon Dioxide Gas mostly in the form of Diy Ice will. average 35 
tons, under the proposed schetoe. This valuable Gas is by-product of this 
scheme and its total cost to us will be its purification and compression charges 
only. 

37. Carbon Dioxide Gas is extensively used in Industry and Agricul- 
ture. Its main use lies in commercial refrigeration the artificial refrigeration, 
(Diy Ice), now taking the place of old mechanical refrigeration (Ice from 
water). Carbon Dioxide Gas, when compressed to about 1,000 pounds per 
square iiich at about (50°P, liquifies. In the commercial manufacture of 
Diy Ice, the liquified gas is allowed to expand through a patented nozzle into 
large tanks, and (he snow produced therein is hydraulically compressed into 
hard blocks before being exposed to the air, thus forming the Dry Ice. It is 
snowy while, weighing about 80 pounds to the cubic foot, and has a tempera- 
ture, of 114°P below zero, i.e. 146 dcgx'ees colder than water ice. Dry ice con« 
tains roughly twice as much refrigeration pound for pound as ordinary ice, 
wliioh absorbs only 1<I4 B. T. U. per pound at 32'P. Diy ice, o.s a refrigerant 
possesses the following advantages to effect its higher cost as compared with 
water ice: — 

(3) Insulating effect of gas evaporated, permitting slower rate of heat 
absorption. 

(2) nigh heat absorptive value per unit of \veight. 

(3) Doxver temperature as a factor of safety in shipping perishable goods 
like fruits, vegetable and dairy prodnets. 

(4) Evaporation to a dry.gas which reduces maintenance of cars and con- 
tainers, and prevents heat leakage. 

(6) Carbon Dioxide itself has a slight preservative effect on food stuffs, 
thus the goods keep longer with its use. . ' 

(6) Light-weight jjackages of butter, cheese, eggs, ice-cream,, confec- 
tionary, fruits and vegeluhles, etc. for shipment by mail or express to cover 
long distances. 

(7) Ideal refrigerant for the ship?, railways and rold storage warehouse, 
as it will avoid the high cost of mechanical installation and its iuefiicient 
operation. 

(8) Dry Ice freezes quick, makes possible shipment and storage of frozen 
products, and used as local anaesthetie. 

, (9) Beplaeing the liquid gas in the carbonated beverage industry. This 

will obviate the use of heavy steel cylinders. The use of Dry ice will also 
eliminate the danger of Inirhting cylinder’s and save the capital investment. 

(30) Ilry Ice has a large field for .use in vai’ious fire extinguibbing 
apparatus. 

38. It is not possible to over-eiuphasize the commercial import, aiice of 
3))’y Ice. India being a tropical and agrjcultnral eoiinti’y, the development 

Dry Ice Industry will play an iuijKM’lant roll in the general economics of 
the country. For Jnsinnee in the year 3925. when the -writer took up this 
rvork, then U.S.A. jn’oduced only half a Ion of Dry-Jee per day, and the 
development was so fast (hut the average daily iirodiiclion for the year 3936 
arnounted to 350 Ions. , Nearly 80 ]rcr cent, of the former litprid gas has been 
'changed over to Dry lee. For the first time in India and in the course of 
last six months only four plants rvith an nggi-egate eapaeitjr of 15 ton a day 
are under constriiefion, I’rior to this liquid gas was manufactured in various 
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small plants in India employinpr the Coice Pioeess and these plant's will soon 
fto out of business. Under the pioposed scheme, total dry ice available 
for marketing will be ]y ton': per working day. Two compressors of the 
Ihrce-slnge intcreonled type, eaeli with a rated capacity of 1,000 lb. per hour 
will he installed. Tlie gas being free and investment and other charges, pei 
ton of T>ry lec, being tlie itiinintnm, onr manufacturing cost per ton of 'Dry 
Ife will come to Us.fiO per ton or 5 pies per ])onnd, and we propose to sell 
tlic Dry Ice at Tls.83 pei- Ion or 7 pies per ))onnd, thus leaving us a net profit 
of Us.S.j per ton or IN. 37.5 a daj. At present Dry Ice is being sold it anna*. 
!j pel’ pound or Its. 420 a ton. One new Dry Ice company rcgisteied in 
September, 19;i7, propose to sell at Its.230 per Ion while its mannlaeturing 
eo*t eomes to 7i®.S5 per ton. It is interesting to note that our .s.*lc priec 
jier Ion will he the .same it not lower, tlinn the cost jirice per ton uf any 
Dry leo establishment in India. This nuMiis that others have to wail till 
we arc sold out. Dn the way industry liolds goods future for the investor. 

19- BAKUB’S TBAST : 'J'lie inonu fact ure of Ikaker's Yeast and other 
yea«t products constitute a major industry in most western countries, where 
yeast i.s employed in the making of daily bread. The Annual sales of one 
ie.i*-t coinpanj’ in the 11. B. A. amounted to over Bs.20 crorcs, sdiowing a net 
jaofit of 2.) per cent. During the eoiinse of fermentation, there is consider- 
nble gi’owth of Yeast most of wliicb settles down at the bottom of the 
femonters. Using ‘A’ yeast we will be producing daily some 2,000 gallons 
of fermenter settlings, each gallon weighing about 9J pounds, and I’aving a 
moisture content of 75 per cent. Onr daily ptodiietion of dried Yeast will 
amount to nearly .5,000 pounds which is generally wasted by Uie dis'il1erlc.s 
After secondary fermentation these yeast settlings can bte filter-passed and 
nioisturo content reduced to 50 per cent. As sueh it is universally sold for 
head baking, and also innrketeel in small tables wrapped in the foils for 
table use. If is very lieh in proteins and contains on the average 4*5 per cent, 
Nitrogen. Por the first year or so, we are not counting on any retu'-ns from 
tbi® prodnet, but wo do expect that the pioceeds realized from small sale® 
made either as Baker’s Yeast or Cattle Fodder, will more than compensate 
our recovery costs and at the same time )w>vidc funds for tlie experimental 
and publicity work for developing the yea*-! market in India. 

20. POTASH BBCOVF.BY : Anotlior inipoitant feature of Ibis 
.scheme would be the recovery of Potassium Sails and Ammonium Bulpbate 
fertilizers as liy-prodiiets whieh in oilier worde would mean putting back into 
.soil, what has been taken out by the c-sne crop. Countries that lack natural 
potash resoiivce.s develop their latent supplies of by-products Potasli, and to- 
day the American liy-product Potash amounting to 500,000 tons a year is 
largely supplied from the Cement, Alcohol and Iron industries. Some three 
industries are now well established in India and India if she chooses could 
become independent of her potash requirements. According to the propo'^ed 
scheme the residual distilloiy waste, known as slop, is concentrated to 50 per 
cent, solids. The thick shop is sprayed into a specially designed combustion 
chamber, where il is allowed to burn. Tlie ash known as vegetable potash is 
collected,' ground and made leady for use. Potash thus recov'ersd, . ia 
a dark material of fine texture, carrying appioximatcly 35 pet cent, of K« 0 
in the form of water soluble potassium salts. There is also jiresent 1'5 per 
cent, of available Og and C''3G per cent 3SV Again the field experiments Lave 
conclusively proved their beneficial effect on the ci'oj) growth. As stated in 
early part of this j'eport, the surplus amount of molasses awaiting economic 
disposal, ajpproximate 3,50,090 tons annually containing on the average 
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3*0 per cent, poiasli, as KgO, and 0*2 per cent. Nitrogen as No of which, 
(jO per cent, of each amounting to 6,000 tons of HgO and 400 tons of Ng 
can be recovered in commercial praolice. Wlien exprebsed in terms of fertilizer 
salts, 'these amount to 17,000 tons of potassium salts and 2,000 tons of 
ammonium sulphate, recoverable every j'ear, representing an nggi’cgale value 
of Rs.16 laldis worth of fertilizers. The annual imports of chemical 
manm*es,' even at this low stage of our Agricultural development amount to 
over Bs.65 lakhs. The recovery of fertilizers as outlined above, under the 
jiropo.sed scheme wall be taken h]> as soon as tlie cJtpacity of the plant will bo 
increabed to 200 Ions of molasses a day, as below this it wll not be economical. 

21. FINAL PRODUCTS — Table V l>cfovv stunmarizes our list of pro- 
ducls as described above and made from 100 tons of molasses per 24 hours. 
The allocation is only approximate, and the plant design allows flexibility 
in its various units to meet market icquiremeuts- Column 2 gives the unit 
cost price calculated on lines as detailed in case of alcohol in jjaragi'aph 0 : 

TabIiB V 


Ho, 

I’roiluot 

Orltop/Uny 

cosi/aoi. 

Halo,aol. 

Mnrlcot price 




Rh ft. p. 

Rs. ft. p. 

Rs, n. p, 

1 

Rc( tified spirits , , , . 

2,0ll(l 

0 6 a 

0 0 0 

I 0 0 

•1 

Comm, ^ulvontg. . . . 

1,000 

0 13 0 

1 2 0 

2 0 0 

a 

vftrnislios , . 

ano 

2 0 0 

2 S 0 

8 U 

•i 

_ N. C. laoquerfl . . . . 

bOO 

10 0 0 

11 0 0 

18 0 0 

B 

Artificial Icatbor, yari'a . . 

1,C00 

0 M 0 

1 2 0 

1 8 0 

0 

Dry ioo 

1 ton 

0 0 s 

0 1 0 

0 2 0 


The total cost of making the abo\o product amounts to Rs.11,000 a day 
and the same will be sold to trade, ex-our works, for 3t8.13,5U0, thus leaving 
us a net profit of Rs.2,C00 a day. and according to the cun-ent market prices, 
the above products are worth Rs.25,000 — nearly 44 per cent, liigher than our 
prCposed bulo price's. Such jilants woilc three shifts of 8 hours each, and 
continue working throughout the year with occasional slops for repairs. 
'J’aking'SOO.as actual working days in a year, the annual profit would amount 
to'iBs.?, 50,000 on Ciipital investment of R8.2i>,00,000 only. 

''2i2. CAPITAL INVESTMENT— Capital dislrihution as given -in 
Table VI, below is only ajixn-oxinmte. There will be certain dejiartmentiil 
adjustments, bnl the total investment in plant will not exceed R8.20 lakhs : 
The amount allotted to each doparlineut covezs everylliing like cost of 
machinery, plant, buildings, installation charges, etc. Besides capital invest- 
ment of 11s.2t) lakhs another sum of Rs.5 lakhs’will be required as working 
capital : 

; , . Tabuc^VI 


No. • 

4 

. . ... .Dopuitment. 

Amount - 

1 

Puwor.plsat .. ’ .. 

^B8. 

3,30.006 

2 

Wfttcr 601 vice .. <. .. * 


.j 

* 1 

KtiJUIioti<(o •• *• •• •• 

- T 

3,00,000 
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Ko. 

Poprtrtnipnt 

.'Vmoiml 

>t 

Aiihydruiis Alcoliol Unit 

Es. 

1,U0,00U 

r. 

Fopmontoi bui'tliiigB. . 

1.00,000 

G 

Ester building 

l,o0,000 

7 

Ether plant 

50,000 

8 

Vinegar plant 

60,000 

n 

Dry ice plant . . . . . . . . , . 

1,80,000 

in 

Lncqncr inftnufnatiirinE plant . . 

1,25,000 

n 

Art Ii-ai her plant .. .. .. 

1,20,000 

12 

Molneses and prodtut storage .. 

1,-2.1,000 

13 

Dram4 nud pnoking department . . 

60,000 

11 

Ecscarch and conliol labointoo’ 

50,000 

ir. 

Mcolmnipnl Worksiiop . . 

60,000 

10 

I.nndB, building, railirny siding.. 

1,50.000 


. Totni 

20,00,000 


28. PITS^'ANOE AND MANAOKMENT— Briefly, the essonlials to bo 
conridered in laanching a now enterprise are : 

A. The Undeitakiiig ileclf. 

B. The Management. 

C. The Finance. 

A. There ie no no question about the mgenoy ol the undertaking for the 
disposal of Molasses. It has become an ail-Tndia question, and every sugar 
factory, especially those situated in BOiar and United Prorincos, would wel- 
come to an extreme degree nn 5 ' enterprise that will convert their waste 
Molasses into valuable commercial commodities. The present manufactur- 
ing scheme though new to India, hat long been established abroad on most 
profitable baris and there is nothing experimental about the scheme. The 
proposed Plant will be employing the late.«l design machinery equipment and 
process technique and will he under the charge of an expert who has long 
experience of tlic Ijidustry in all its nspecl'i. The same Expert, Inis been 
manufacturing abroad similar products, in a Chemical-Distilleiy nearly ten 
limes tl)e size ol the piojwsed Plant, and has in liis possession numerous 
technical reports, formula, manufacturing data and drawings on which' tlic 
proposed scheme is Irased. Tire expert is also in close touch with the recent 
development tliis industry is making abroad. Therefore, the enterprise, as 
far as, its technical side is concerned, is a sound one. Again there wll not 
arise any question of infringement of Patent rights over any of the equip- 
ment , or process employed under the proposed scheme. Begarding its com- 
mercial side, the survey shows, that there exists a good profitable market for 
the products, and it will be a boon to the consumers who will be paying 44 per- 
cent. less than the present market prices. Again the availability of cheap 
molasses, fuel and absence of internal or foreign competition onsoi-e con- 
tinued success and expanrion of the enterprise. 

B. The Management and executive authority will rest with a Board 
of Directors consisting of 5 to 7 Directors. These Directors need noi neces- 
Farily be heavy investors, but they must be men of vision, possessing indus- 
trial experience nud commanding public confidence. „ It is, therefore, advrs- 
ublc that tire Directors be selected carefully, because a properij selected 
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Board, is one of the best important assets with which a £rm can supply 
itself. H will not only attract the required capital, lait induce men ol pr.jveJi 
merits to join the organisation, thus ensuring its success. Subject to the 
strict control and supervision of tho Board, the actual woiic of the organiza- 
tion in all its depaiimeTits will be c.tiried on by a wholotime Managing 
XJnecior, wlio will be assisted by tour dcpai (mental heads in charge of (1), 
Production (2). Sales, (3) Purchases and (4) Kesearch. 

0. Total capital inveetraeut will be Rb. 20 laldis. Tt is realized that 
before the desired capital will be forthcoming certain requirements in the 
minds of prospective investors must be satisfied and the three elements tliat 
generally influence their decisions would bet (]) Income (2) Control and (3) 
Bisk. The Scheme on careful analysis promises a return of at least 30 per 
cent, on total capital investment of Bs.2o lakhs of which Bs.5 lakhs is the 
working capital. If out of Jls.do laklis total issue, Es.lO lakhs, be issued as 
preference slock at 6 per cent, fixed dividend the returns on the common stock 
issue W'ill come up to 46 per cent. Tho entire management ahd business policy 
will be controlled by the investing public through a duly elected Board of 
Directors, And the sohemc, being assured of the necessary technical sldll, 
raw material and ready market for tho products, the risks involved are reduced 
to minimum. 

M- EMPLOY^IENT — ^TJie present scheme, even in its moderate 
form will be directly re.sponsible for daily employment of nearly 200 hands 
ns permanent staff tlirouglioul (he year, and indirectly will help as many 
more hands w'lio will be engaged in the Iransport, storage and supply of 
Molasses, and quite a mnnher in the sale and distribution of our finished 
X>roducts. Of the ijorniancut staff of 200, nearly 100 will be graduates recruit- 
ed from Indian Science and Engineering Colleges, another oO will be 
slcilled workers, and the remaining SO’w5ircolif.isl of unskilled labour. This 
being a chomical and Iiiglilji specialiBcd indnslry, it holds out good future 
for the emplojmient of technical graduates and those with aptitude for 
industrial research •work. This Fchcmc has a vast scope for development and 
will ultimately lead to the ostabh.shmciit of several small scale iudnslrie.s as 
discussed above under iiuluslvial Alcohol Lacquers, thus belxiing the employ- 
ment question considerably. 

25. PBOSPECTUS — ^Tlio jiroiioscd Sidicme cotisimiiug only one-tenth 
of the available molasses supply is only a small beginning to satisfy part of 
country's requhemonts of Alcohol Products. With the fast development of 
small chemical and pbimnaeonticnl indu,strics, it is certain, that soon after 
the successful operation of the pfojK'Sed Plant, not only its own eajiacity 
will be increased to enable ue to recover the valuable fertilizers hut another 
plant, in somewhat inodified form will he set xq) to serve the distant markets 
of India. Another large and slajxle indusli’y t.hat could be developed in India 
on profitable basis, which at the same lime will consume large volume of 
industrial Alcohol xvould be the cslablisinncnt of an Artificial Silk Factory. 
In the Chardonnot pnivcss of Aitifieiul Silk ni-il.:ng, nitro-cotton is dissolved 
iu Alcohol-Ethcr mixture, and the solution is squirted through jets; wliilo the 
latest typo of Cellulouse Acetate Silk knovrii in (ho tiado as ‘‘Oeloneso,” is 
Xanpared by healing cotlon xiitli Acetic .\nhydi’tdt‘, Acetic Acid and a catalyst. 
The annual imxiovts of Axtifunal Silk mto Dvitish India alone amount to over 
Ps,3'6 ciwes. Considering the nmgnilude of Alcohol Industry abroad and 
the large imports into India of Alcohol-bearing products, it will be no exag- ’ 
geration to slate that wihin a lew years, wc will be able to solve our Molasses 
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problem. Instead of wasling over .‘)o0,('(l0 loilfa of ilolnsses a year, we will 
be covciting them into coinmeieial products \alned at Ra.o crores, and tln.s 
will be no small achievement in our national economy. Mention may be 
made, that the .success of fne prohibit on movement will depend upon the 
successful solution of the molasses problem, bccaufcc molasscsi will ferment 
desjjite the piohibition law, and one maund of uioIas‘-es \\ill give to the Boot- 
legger, 15 bottles of coiintiw liquor at practically no cost. 

P. S. MAKER. 

Cawotore : 

The 1st June, 1038. 




